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ABSTRACT 
The purpose of this study was to discover the effects, if any, of baritone and 
falsetto singing models on kindergarten children's singing range development and pitch-
matching abilities. An additional purpose was to determine if there is a relationship 
between the amount of singing that fathers do with and to their children in the home and 
those children's singing range development and pitch-matching abilities. I investigated 
the following questions: (a) What effect, if any, does a male music teacher's use/nonuse 
of falsetto have on kindergarten children' s singing range development? (b) What effect, if 
any, does a male music teacher's use/nonuse of falsetto have on kindergarten children's 
pitch-matching abilities? (c) To what extent does the amount of singing that fathers do 
with and to their children in the home correlate with those children' s singing range 
development? (d) To what extent does the amount of singing that fathers do with and to 
their children in the home correlate with those children' s pitch-matching abilities? 
Participants were 66 kindergarten children in four intact classrooms who received 
music instruction for 30 minutes once each week for 20 weeks. Two classes (n = 29) 
experienced a baritone vocal model during music instruction, while two classes (n = 37) 
Vl 
experienced a falsetto vocal model during music instruction. Parents completed a revised 
version of the HOMES questionnaire (Brand, 1985) at the outset of the study to provide 
information about the children' s musical horne life. Vocal range development was tested 
using the Singing Voice Development Measure (Rutkowski, 1996). I tested pitch-
matching accuracy of sol-rni patterns in a call-and-response song. 
Results of a MANCOV A indicated no significant differences in either pitch-
matching or vocal development between the two groups; however, the results of a chi-
square test indicated significantly more children in the falsetto group had success in 
singing over the break in the head register on the SVDM pretest (p < .00) and SVDM 
posttest (p = .01). The results of the HOMES indicated that the amount of singing that 
fathers did with and to their children in the horne had multiple significant (p < .05) 
positive correlations with the children' s scores in both pitch-matching and singing range 
development pre-, mid-, and posttests. Based on the results, I recommended that male 
elementary music teachers consider using their falsetto ranges when teaching 
kindergarten children to sing in their head registers. In addition, fathers should be 
encouraged to sing with their children because it appears that the amount of singing 
fathers do with and to their children in the horne positively correlates with those 
children' s singing abilities. 
Vll 
Table of Contents 
Acknowledgements ..................................... .......... ........................ ...... .. ....... .............. ........ iv 
Abstract ..... .................. ........ .................................. ..................... .............................. .. ........ vi 
Table of Contents ................. .. ................................................................. ....... .................. viii 
List of Tables ........................................................................................ ........................... xiv 
List of Figures ............... .. ...... .. ............................................................................ ............. xvi 
CHAPTER 1 ................ ........ ..................................... ........................................ ................... 1 
Introduction ......... ................................................................................................... .. 1 
Background ............................ ..................................................... ............................. 3 
Home Music Environment .... ... ............. ....... .. ............................................ .......... .... 4 
Singing in the School Music Class .. .. .... .................................................. .. .............. 7 
Modal versus Falsetto Singing: Issues for Male Singers and Music Teachers ........ 8 
Modal and falsetto singing: Physiological differences ...................... .. ........ 9 
Historical and social issues with the use of falsetto ................................... 13 
Advice on falsetto vocal modeling in music education 
textbooks and research ....... ..................... ....................................... 14 
Children's Singing Abilities ........... .......................... .................. ... ..... .. ............ ... .. 16 
Singing range development. .. .. ................................................. ........ .......... 16 
Pitch-matching .. ........ .... .. .. .... .. ........ .. ........................................ ... .... .......... 19 
Applying an octave transfer to the psychomotor process .... .. .................... 24 
Theoretical Model .. .... ...... ..... .. .................................... ... ............. ............. .............. 26 
Vlll 
Purpose of the Study ................................ · ....................................................... ....... 28 
Research Questions ................................................................................................ 28 
Hypotheses ....................................... ........................... ........................................... 29 
CHAPTER 2: Literature Review ....................................................................................... 31 
Home Music Environment ..................................................................................... 31 
Singing Range Development ................ .... ............................................................. 35 
Pitch-matching ...................... ..................... ............................................................ 39 
Internal factors ........................................................................................... 39 
Speaking range and age .............................................................. ... 40 
Effects of singing range on pitch-matching ability ....................... .41 
External factors .......................................................................................... 46 
Kinesthetic and visual reinforcement.. .......................................... .46 
Pitch-matching with variously timbered stimuli ........................... .48 
Group versus individual singing .................................................... 55 
Home music environment's effect on pitch-matching ................... 57 
Conclusions: the Literature Review's Impact on My Study .................................. 58 
CHAPTER 3: Design and Methodology ............................................................................ 62 
Research Design .................................... _. ..... ~ .......................................................... 63 
Participants .................................. ...... .......... ................................ ............. ........ ...... 63 
Procedures .............................................................................................................. 64 
Treatment/Intervention .......................................................................................... 68 
Data Collection ...................................................................................................... 69 
IX 
Home Music Environmental Scale (HOMES) .............................. .. .......... ........ 69 
HOMES scoring ..................................... .. ........ ... ; .......................... 70 
HOMES reliability .......... ....... ..... ......... .......... .............. .. ............ .. .. 73 
Singing range development instrument ..................... ..................... .............. .... 73 
SVDM scoring .................... ... .... ........... .... ....... ... ................ .... ....... 75 
SVDM reliability .... .......................................... ....... ....... ............ ... 76 
Pitch-matching instrument .......................................................... .... ............... ... 77 
Pitch-matching scoring .................................................................. 78 
Pitch-matching reliability .......................... ..... .... ...... ............... ....... 81 
Plan for Analysis .................................................................................................... 81 
HOMES data analysis ......... ................... .................................. ................ . 81 
SVDM and pitch-matching data analysis ......... ............ ............................. 82 
CHAPTER 4: Results ................. ......... ...................................... ........... .... ... ...................... 83 
Reliability Ratings .................... ............ .... ............................................................ . 83 
Descriptive Data ................ ... ..... ................ .............. ... ............................................ 84 
HOMES descriptive data .... .............. ....................................... .............. ... . 84 
SVDM descriptive data ................ .... ......................... ...... .... ....................... 85 
Pitch-matching descriptive data ......... ... ....... .... ... ........... ......... .................. . 86 
Initial Analysis ................... .................... ..... .............. .... .......... .... .... .. ............... ... ... 87 
HOMES ..... ......... ........ ................................................................................ 87 
SVDM and pitch-matching ..... ..... ..... .... ... .. .... .... ................ .. .. .................... 87 
MANCOVA ................................................................................. .......................... 88 
X 
MANCOV A results ................ ... ................................................................ 92 
MANCOV A Results for the SVDM and Additional SVDM Analysis .................. 94 
MANCOV A Results for the Pitch-matching Instruments and 
Additional Pitch-matching Analysis .......................................................... 94 
HOMES ...... ........ ........ ....... ............... ......... .... ....... ............. ..... ... .......... ...... ............. 95 
Fathers' use of falsetto ............. ........................................ ... ....................... 96 
Correlation of fathers ' HOMES scores to SVDM and 
pitch-matching data .................................................................. ... ... 96 
Fathers' correlations by treatment group ............ ......... .......... .................... 97 
Correlation of mothers' HOMES scores to SVDM and 
pitch-matching data ........... .................. .... ................ .... ...... ........ .. .. . 98 
Mothers' correlations by treatment group ......................... .... ..................... 99 
Summary ofFaHSI and MoHSI correlations ............................................. 99 
Summary of Results ..................................... ............................. ........ ........ ... ........ .. 99 
Ancillary Findings ........ ............... ............... .... .. ......................... ......... ................. ! 00 
Children's ability to access their head registers ....................................... 1 00 
Effect of singing range on pitch-matching ability ......... ......... ................. ! 03 
Fathers' correlations by sex .......... ......................... ............ ........ .............. 105 
Correlation of HOMES scores to SVDM and pitch-matching .. .............. 1 06 
Comparing the amount of fathers ' and mothers' singing ........................ 1 07 
Summary of Ancillary Findings ........................................................................... I 07 
CHAPTER 5: Discussion .............. ................ ......................................................... .. ........ 1 09 
Xl 
Research Question 1 .. ... ............... .......... .... ......... ..... ..... ................... ... ............. .... 11 0 
Research Question 2 ......................... : ................... ..... ........... ............... ................ 112 
Research Question 3 ... ....... ....... .... ...... .... .............. ..... ... ......... ..... ........ ............ ..... 113 
Research Question 4 ....................................................................................... ..... 114 
Mothers' H 0 MES scores .................................................. ....................... 116 
Ancillary Findings ............................................................................................... 11 7 
Children' s ability to access their head registers ....................................... 11 7 
The effect of singing range on pitch-matching ........................................ 118 
FaHSI correlations by sex ........................................................................ 118 
Comparing the amount of fathers' and mothers' singing ........................ 119 
Revised Theoretical Model ............................................................ .......... ........ .... 119 
Conclusions and Recommendations for Future Research ................................... 120 
Singing range development. ......... ....... ....... ....... .................. ......... ......... ... 122 
Pitch-matching abilities .......... .... ..................... .. ................ ........ ....... ....... 123 
Home music environment ..... ..... .... .................... ........ ............. ............... .. 123 
Research design .......................................... ..... ... ..................................... 124 
Implications for Educators ................................................................................ ... 126 
APPENDICES ................................................ ........ · ................................ ................ ......... 129 
Appendix A: Pitch-matching Song .......... .................................................. .......... 129 
Appendix B: Pitch-matching Procedures ............................................................. 130 
Appendix C: Singing Voice Development Measure (SVDM) ............................ 131 
Appendix D: SVDM Rating Scale ....................................................................... 132 
Xll 
Appendix E: Home Music Environmental Scale (HOMES) ............................... 134 
' Appendix F: Cover Letter to Parents ................................................................... 138 
Appendix G: IRB Forms ...................................................................................... 139 
Appendix H: District Consent Form ...................................... .................... .......... 14 7 
Appendix 1: Informed Consent Form ............. ..... ... ... ..... ......................... .... ...... ... 150 
REFERENCES ..................... ................... ......... .. ...... ...................................... .. .......... ..... 153 
CURRICULUM VITAE ................................................................................................. . 165 
Xlll 
List of Tables 
Table 1. HOMES: FaHSI Means and Standard Deviations by Treatment Groups ............ 84 
Table 2. HOMES: MoHSI Means and Standard Deviations by Treatment Groups .......... 85 
Table 3. HOMES: HOMES Means and Standard Deviations by Treatment Groups ..... ... 85 
Table 4. SVDM: Means and Standard Deviations by Treatment Groups .......................... 86 
Table 5. SVDM Pretest (SVDM1): One-Way ANOVA .................................................... 86 
Table 6. Pitch-Matching Total: Means and Standard Deviations by Treatment Groups ... 87 
Table 7. Pitch-Matching Total Pretest (PMT1): One-Way ANOVA ................. ............... 88 
Table 8. Descriptive Statistics ............. .............. ............... .. ..... ........ .... ... .. ......... .... ....... ...... 90 
Table 9. Levene's Test ofEquality of Error Variances ..................................................... 91 
Table 10. MANCOV A Results .......................................................................................... 93 
Table 11. Correlations ofFaHSI with SVDM and Pitch-matching Results ..... ....... ..... ..... 97 
Table 12. Correlations ofFaHSI with SVDM and Pitch-matching Results 
(Baritone Group) .................................... ... ....................................... ...................... 98 
Table 13. Correlations ofFaHSI with SVDM and Pitch-matching Results 
(Falsetto Group) ..................................................................................................... 98 
Table 14. SVDM: Percentage of Children Who Demonstrated the 
Ability to Sing in the Head Register .................................................... ................ 1 01 
Table 15. Chi-Square Analysis of Head Register between 
Treatment Groups in the SVDM Pretest.. ......................................... ..... .............. 1 02 
Table 16. Chi-Square Analysis of Head Register between 
Treatment Groups in the SVDM Midtest .... ... ....................... ................ .......... ..... l 02 
XlV 
Table 17. Chi-Square Analysis of Head Register Between 
Treatment Groups in the SVDM Posttest ........... .............. .................. ... .......... .... 1 03 
Table 18. Correlations of SVDM and Pitch-Matching Pretests, Midtests, 
and Posttests .............. .......... ..................... ............... ........... ... .... .................... ....... 1 03 
Table 19. Correlations ofFaHSI with SVDM and Pitch-matching Results (Boys) .... .... 106 
Table 20. Correlations ofFaHSI with SVDM and Pitch-matching Results (Girls) ... ...... 106 
XV 
List of Figures 
Figure 1. Typical Male Bass/Baritone Range ...................................................................... 8 
Figure 2. Typical Male Tenor Range ................................................................................... 9 
Figure 3. Typical Male Falsetto Range ............................................................................... 9 
Figure 4. Fully-Developed Child's Singing Range ............................................................. 9 
Figure 5. Intrinsic Muscles of the Larynx ......................................................................... 11 
Figure 6. Movement ofthe Cricoid Cartilage and Vocal Folds in Response to 
Contraction of the Cricothyroid Muscles ............................................................... 12 
Figure 7. The Vocal Folds ................................................................................................ 12 
Figure 8. A Comparison of Children's Singing Ranges .................................................... 19 
Figure 9. The Steps ofthe Psychomotor Process ............................................................... 21 
Figure 10. Performing an Octave Transfer ........................................................................ 25 
Figure 11. The Psychomotor Process with an Octave Transfer ......................................... 25 
Figure 12. Theoretical Model ........................... .............................. .................. ............ .... . 28 
Figure 13. Rutkowski's Song for the Singing Voice Development Measure .................... 74 
Figure 14. "Cuckoo" from The Kodaly Context by Choksy .............................................. 78 
Figure 15. Theoretical Model .......................................................................................... 110 
Figure 16. Revised Theoretical Model.. ........................................................................... 121 
XVI 
CHAPTER! 
Introduction 
"How do you get your kids to sing in tune? Do you use your falsetto?" 
It has been my experience that this is one of the most common sets of questions 
that male elementary music teachers ask each other when speaking about their music 
programs. This is usually followed by a discussion on modal versus falsetto singing in 
the classroom, an exchange of opinions, and two people who leave the room knowing 
little more than when the conversation began. Similar to the music teachers polled by 
Hendley and Persellin ( 1996), the male elementary music teachers with whom I have 
spoken could be divided into three distinct camps: those who use falsetto predominantly 
(some exclusively), those who teach with a mix of baritone/tenor and falsetto singing, 
and those who deem the use of falsetto unnecessary to teach children to sing (and often 
refuse to use it). 
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In reflecting on these conversations and my own students' successes and 
difficulties in learning how to sing, I wondered if baritone versus falsetto vocal modeling 
would have an effect on children's singing abilities- specifically singing range and 
pitch-matching. The studies that I had read prior to the start of my research were limited 
to those in which researchers examined the effects of various vocal models on children's 
singing, with pitch-matching analyzed as an isolated variable (Green, 1990; Yarbrough, 
Green, Benson, & Bowers, 1991), and did not take the development of children's signing 
ranges into consideration. I was also curious if the amount of children's singing 
2 
experiences in the home with a father 1 would have a correlation with the children' s 
singing abilities when combined with having a male vocal model in school. I assumed 
that most fathers sang in their modal rather than their falsetto voices in the home, and I 
reasoned that the more that fathers sang with and to their children in the home the more 
successful their children would be when engaging in singing activities with a male modal 
vocal model in school. 
In this chapter, I will discuss children's singing and how it first develops and is 
nurtured (or not nurtured) in the home music environment and in school. Next, I will 
address a topic that is central to this study - the use of the male voice in school music 
class. In this section, I will pay particular attention to the characteristics of the falsetto 
voice and issues with its development and use for male music teachers. This is followed 
by a section in which I will focus on children' s singing range development and pitch-
matching because the development of these two abilities is crucial for a child's success in 
singing (McGraw, 1996; Welch, Sergeant, & White, 1995/1996; Yarbrough, Green, 
Benson, & Bowers, 1991 ), and researchers have indicated that they may be related 
abilities (Goetze, Cooper, & Brown, 1990; Trollinger, 2003). The chapter will conclude 
with my theoretical model outlining how these different factors may relate and the 
possible correlations they have with, and the effects they may have on, the development 
of children' s singing. 
1 For ease of discussion, I will refer to "fathers" with the understanding that some adult males in 
the home may not be fathers biologically or by marriage but may take on fatherly roles. 
3 
Background 
Singing can be defined as "the ability to sustain pitch and perform a fairly broad 
range of pitches" (Dansereau, 2005, p. 12). From the earliest cooing in the cradle to 
participating in a school chorus, singing is an activity that is present in the life of most 
children (Campbell & Scott-Kassner, 2006). 
Parents and educators have stated various reasons for including and fostering 
singing in the lives of children. Custodero (2006) found that parents sang with and to 
their children (a) to make daily routines more enjoyable, (b) as part of shared experiences 
within the community (church/social events), (c) as a means of comfort, and (d) as a 
means of maintaining cultural identity. The researcher also noted that, "during especially 
intimate parenting moments, singing heightened the emotional intensity of the 
experience" (p. 52). Classroom teachers claim that singing is a valuable tool to enhance 
learning in other subjects (Giles & Frego, 2004), and most elementary music teachers 
include student singing as a primary activity in music class (Hendel, 1995). 
Despite some indication of an emphasis on encouraging children to sing, there is 
evidence that American children are not singing well. Researchers have repeatedly found 
that large percentages of children are inaccurate singers. Welch (1994) stated that as 
many as 35% of seven-year-old children sing inaccurately. In the 1997 NEAP report on 
eighth grade students' music abilities, Persky, Sandene, and Askew (1998) reported that 
only 35% of students could accurately sing "America."2 Levinowitz et al. (1998) found 
that only 16.6% of a group of children in grades 1 through 6 could "use their singing 
2 Though NEAP is usually a pencil and paper test, this particular version included students being 
required to sing "America" with a prerecorded choral accompaniment. 
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voice with some facility below the register break" (p. 42), while Green (1990) found that 
only 61% of first grade children could match pitch with another child' s voice, 41% could 
match pitch with a female vocal model, and only 39% could match pitch with a male 
vocal model. 
Researchers have discovered a variety of factors that affect children's singing 
abilities. Goetze, Cooper and Brown (1990) reported that (a) girls tend to sing more 
accurately than boys, (b) children's pitch-matching accuracy increases with age, and (c) 
children sing more accurately when provided with a vocal model in their range. Children 
may also have difficulty singing accurately due to a lack of appropriate adult guidance. 
Not all parents provide nurturing home musical environments, while in school, classroom 
teachers and music teachers may not be creating settings that foster student singing 
(Custodero, Britto, & Brooks-Gunn, 2003; Kalekin-Fishman, 1986; Kelley & Sutton-
Smith, 1987; Miranda, 2004 ). The large percentages of lill:successful singers that music 
education researchers have consistently found may indicate that music educators have 
struggled to find the best methods for teaching children to sing or that there are other 
contributing factors that inhibit children' s singing abilities. 
Home Musical Environment 
In most cases, children's families are the sources of their first musical 
experiences, and these experiences usually include parents singing to and with their 
children (Custodero & Johnson-Green, 2003 ; Gordon, 2007; Atterbury & Silcox, 1993a). 
As opposed to formal singing instruction with particular musical goals and outcomes, 
singing in the home is typically informal (Gordon, 2011). For example, parents and 
5 
children often sing to accompany activities, such as eating or bedtime (Custodero, 2006). 
These singing activities, though seemingly simple and mundane, may form an important 
foundation for the children's singing development {Gordon, 2007). 
Ranson, Martin, Nixon, and McKeown (1996) described learning as a process of 
discovery: "Something new enters our experience through learning so as to alter what we 
know or can do" (p. 12). Children of kindergarten age and younger rely primarily on 
their parents, caregivers, and teachers to introduce new experiences into their lives (Case 
et al., 1996), and the amount and quality of these experiences has been shown to affect 
children's cognitive development (Baharudin & Luster, 1998; Eshach, 2007; Gottfried, 
1984)- of which musical development is a part (Holland, 2011). For the purpose of my 
study, the aspect of musical development that I am concerned with is singing 
development. 
It is usually mothers, rather than fathers, who nurture their children's singing 
(Custodero, Britto, & Brooks-Gunn, 2003; Kirkpatrick, 1962). In a survey by Custodero 
and Johnson-Green (2003), 59% of adult respondents recalled their mothers singing to 
them when they were young as opposed to only 30% who had memories of their fathers 
singing with them. Trehub et al. (1997) interviewed 67 families about their singing 
practices with the infants in their households; they found "74% of all songs to infants 
were sung by mothers, 14% by fathers, 8% by siblings, and 4% by others" (p. 501). In 
addition, they discovered that only 26% of fathers claimed to sing "often or always" (p. 
501) with their infants. These studies indicate that many children may be unaccustomed 
to hearing a male singing voice in the home. It is plausible that these children may be 
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less comfortable engaging in singing activities with a male vocal model in school. 
In today's world of ever-present technology, children are not limited to hearing 
their parents' and caregivers' singing. Rather, they are exposed to female and male vocal 
models from electronic sources including television, radio, Internet, and other electronic 
devices (iPods, video games, etc.) (Roberts & Foehr, 2008). In a nationwide survey of 
1051 families, Rideout and Hamel (2006) found that 82% of children ages six months to 
six years listen to music for an average of 58 minutes every day. Though the prevalence 
of electronic music is sometimes lamented (Gordon, 2011), Persellin (2006) found that 
listening to recorded music may have a positive effect on children's singing abilities. 
Early experiences may help foster children's singing abilities because parents' 
attitudes toward music and the amount of musical activities in the home have been found 
to have positive effects on children's musical abilities, including singing (Brand, 1986; 
Persellin, 2006). If a nurturing environment- consisting of adult-to-child singing 
interactions and recorded music- can have a positive effect on children's vocal abilities, 
the home life should be a concern in studies of children's singing abilities. Though 
researchers have investigated some of the possible effects of an active musical home life 
on children's singing abilities, the correlations between the amount of singing that fathers 
do with and to their children and those children's singing abilities is yet to be 
investigated. Knowing the amount of singing experiences children have had in the home 
with fathers may help the music education community better understand children's 
successes and difficulties in learning how to sing especially when coupled with having a 
male vocal music teacher in school. 
7 
Singing in the School Music Class 
Singing has been one of the primary foci of music educators since its inception in 
American public schools (Howe, 1992; Keene, 2009; Moore, 1981 ), and elementary 
music teachers, in particular, include student singing as a dominant activity in their 
classes (Hendel, 1995; Moore, 1981; Wagner & Strul, 1979; Wang & Sogin, 1997). The 
singing activities children experience in school music classes include various activities 
(group singing, individual singing, call and response songs, echo songs, and part singing). 
These singing activities are usually guided by the music teacher who is (or, at least, 
should be) the primary vocal model for the children in their music classroom. 
This insistence on the necessity of including singing instruction in today's school 
music classrooms is also demonstrated in that the ability to "sing alone and with others" 
(p. 26) is the first of the nine National Standards for music education (MENC, 1994). 
Under this standard, teachers must also instruct their children to sing "on pitch" (p. 26). 
Singing is also the first music standard in the Massachusetts Art Curriculum Frameworks 
(1999); children are expected to sing "independently, maintaining accurate intonation, 
steady tempo, rhythmic accuracy, appropriately-produced sound (timbre), clear diction, 
and correct posture" (p. 48). To achieve these aim, many music teachers rely on echo 
singing activities to aid in the development of their children's ability to sing on pitch and 
when teaching song repertoire (Hedden & Baker, 2010; Phillips, 1996). 
When instructing children how to sing, female music teachers may have an 
advantage over male music teachers (Green, 1990; Hendley & Persellin, 1996; Small & 
Mceachern, 1983). Female music teachers typically sing in the same range as children 
do, but male music teachers' singing ranges lay an octave below those of their students. 
Also, as discussed above, young children are more accustomed to hearing and emulating 
a female singing voice at home as oppose to hearing and emulating a male singing voice. 
In the following section, I discuss the male singing voice and various viewpoints 
concerning modal versus falsetto singing in the elementary music classroom. 
Modal versus Falsetto Singing: Issues for Male Singers and Music Teachers 
8 
Male elementary music teachers must make a decision when teaching young 
children how to sing - whether to use their modal register (Figures 1 and 2), falsetto 
register (Figure 3), or a mix of modal and falsetto singing. In order to avoid the issue of 
the difference in octaves between their voices and those of the children (Figure 4), some 
male music teachers rely on their falsetto registers exclusively or use their falsetto 
registers during singing activities when their students experience difficulty matching their 
pitches (Bemstorf & Burk, 1996; Hendley & Persellin, 1996). Though this can be an 
effective strategy, using falsetto may not be an option for some male teachers because, as 
will be discussed, not all men can sing effectively in their falsetto. 
Overall Range Tessitura 
Figure 1. Typical Male Bass/Baritone Range (Frisell, 2007; Schiller Institute, 1992) 
Overall Range Tessitura 
Figure 2. Typical Male Tenor Range (Frisell, 2003) 
Figure 3. Typical Male Falsetto Range (Hollien, Brown, & Weiss, 1999) 
z 
-7 u 
z 
z 
0 
/ II 
Figure 4. Fully-Developed Child's Singing Range (Phillips, 1996) 
Modal and falsetto singing: Physiological differences. A man's modal voice 
consists of the head and chest singing registers and also his normal speaking voice range 
(Henrich, 2006). When singing in the modal voice, the vocal folds elongate as the sung 
pitch rises. In this elongation process, the vocal folds also get thinner as they are 
9 
stretched by the cricothyroid muscles (Phillips, 1996) (Figures 5 and 6). As would be 
expected, the vocal folds are shortest and thickest in the low register (Figure 7). In the 
modal voice, as the vocal folds vibrate, there are instances of full-closure of the glottis 
(the opening between the vocal folds) (Miller, 2004). 
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In contrast, when using the falsetto register, the vocal folds do not stretch 
uniformly, which causes consistent openings in the glottis and results in a characteristic 
breathy sound. Welch et al. (1998) noted that, with training, singers can learn to use the 
falsetto register so that the glottal closure will be similar to that of the modal register, 
resulting in a less breathy and more resonant sound. Achieving such a full sound in the 
falsetto register may take years of practice and training (Welch, Sergeant, & Mac Curtain, 
1988), but such training may be beneficial for male music teachers who hope to employ 
falsetto in their instruction. 
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Figure 5. Intrinsic Muscles ofthe Larynx. From PHILLIPS. Teaching Kids to Sing, 1E. 
© 1996 Wadsworth, a part of Cengage Learning, Inc. Reproduced by permission. 
www.cengage.com/permissions 
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Figure 6. Movement of the Cricoid Cartilage and Vocal Folds in Response to Contraction 
ofthe Cricothyroid Muscles. From PHILLIPS. Teaching Kids to Sing, IE. © I996 
Wadsworth, a part of Cengage Learning, Inc. Reproduced by permission. 
www.cengage.com/permissions 
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Figure 7. The Vocal Folds. From PHILLIPS. Teaching Kids to Sing, IE. © I996 
Wadsworth, a part of Cengage Learning, Inc. Reproduced by permission. 
www.cengage.com/permissions 
When a male music teacher does not possess a strong falsetto voice, he may feel 
uncomfortable using it when teaching. A teacher who had begun working with young 
children pleaded, "Any strategies anyone can suggest to me that don't involve me trying 
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to sing falsetto all the time? (My falsetto is awful.)" (Loveless, 2009, para. 3). Another 
male music teacher described his falsetto voice by stating that it was "neither reliable nor 
pretty" (Everoptimist, 2007, para. 1). Indeed, Moore (1991) found that only one third of 
study participants were able to utilize their falsettos effectively. In addition to being 
reluctant to sing in falsetto due to poorly-trained or developed falsetto ranges, some men 
feel that the falsetto register has been negatively stigmatized. 
Historical and social issues with the use of falsetto. Historically, falsetto has 
gone in and out of favor as a legitimate form of vocal production (Walter, 1996). In the 
1500s, men sang the alto and soprano parts in the Papal Choir using their falsetto voices 
(Rogers, 1919). By the eighteenth century, male falsetto singing had gone out of style. 
According to Tosi (1743), "Falsetto is a feigned Voice, which is entirely formed in the 
Throat, has more Volubility than any, but [is?] of no Substance" (p. 22) (capitalization 
consistent with original source). Welch (1988) noted that this attitude existed into the 
20th century and quoted authors who referred to falsetto as "unnatural," "artificial," and 
"illegitimate" (p. 151 ). Though some singers have made a career based on their strong 
falsetto singing (for example, Barry Gibb, Curtis Mayfield, and Frankie Valley), it is not 
the register that male singers utilize most of the time. Male singers tend to use their 
falsettos as a special effect to emphasize passages (such as in "Marry Me" by Train) or to 
give a song a certain ethereal quality (such as in "Bring Him Home" from Les 
Miserables). 
Possibly due to the aforementioned attitudes and lack of male falsetto singing, 
there is a reluctance that many male music teachers have in using their falsetto voices. A 
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music teacher related his first experience singing in his falsetto voice for his students, "I 
remember singing on the first day and many of the students giggling because it was 
nothing like they had ever heard before. I think for men in elementary music it is one of 
the greatest obstacles" (Jayne, 2006). Lloyd (1995) expressed a similar sentiment when 
discussing recommendations for future research: 
The researcher has found in his own experience that students become accustomed 
to the falsetto but initially may fmd it amusing to hear a man sing in a high voice. 
This can have an effect on the practical application of the technique. (p. 79) 
There are also social stigmas associated with falsetto singing. Schmidt (2012) 
stated that men's use of falsetto is sometimes regarded as a sign of homosexuality, and 
Welch, Sergeant, and MacCurtain (1988) noted that some refer to the falsetto voice with 
"the value-laden term ' effeminate."' (p. 151). For reasons such as these, it is 
understandable why some male music teachers are reluctant to use falsetto in the 
classroom. 
Advice on falsetto vocal modeling in music education textbooks and research. 
Authors of music education textbooks have suggested that male music educators use 
falsetto when teaching young children to sing, but have generally avoided discussion of 
training in the falsetto voice or the social and psychological issues associated with its use 
(See, for example, Houlahan & Tacka, 2008). Campbell and Scott-Kassner (2006) 
suggested falsetto use by male music teachers until children reach the fourth grade with 
the rationale that "the voice quality of the model is in many cases imitated by children" 
(p. 162). Similarly, Bartle (2003) recommended the following: 
Children need to hear a voice that is bright, pure, light, free of excessive 
vibrato .. .I strongly recommend that male teachers sing in their falsetto range 
initially, until the children are used to hearing a "head-tone" quality and learn to 
imitate it. (p. 5) 
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Some researchers have suggested falsetto over baritone and tenor vocal modeling 
based on the results of their studies (Green, 1990; Hendley & Persellin, 1996; Yarbrough, 
Green, Benson, & Bowers, 1991); however, pitch-matching was examined as an isolated 
variable. The researchers did not examine complicating factors such as the children's 
singing ranges and their musical home lives. In these studies, though the majority of 
children were able to match pitch more effectively with a stimulus in their own range, 
there were children who could match pitch with a male modal vocal model. For example, 
in the study by Green (1990), 39% of the children were successful in matching pitch with 
a male modal vocal model. I believe the music education research community may gain 
valuable insights into children' s singing by discovering the factors that contribute to 
children's success at matching pitch with a male modal vocal model. 
Although authors of music education textbooks and researchers have given their 
advice on the use of falsetto versus modal singing, they tend to refer to it a tool that is 
simple to use and available to all male elementary music teachers. As discussed above, 
some may avoid the use of falsetto due to negative social stigmas or insecurity based on 
the lack of quality of their falsetto voices. If some male elementary music teachers 
cannot, or will not, sing in the falsetto register, it is important to examine the effects of 
male modal and falsetto vocal modeling on more than the children's pitch-matching 
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abilities. The research community would benefit from understanding the effects of male 
modal versus falsetto vocal modeling on children's pitch-matching abilities in 
conjunction with their singing range development. 
Children's Singing Abilities 
As noted previously, singing is the first of the National Standards for music 
education (MENC, 1994) and a primary activity in elementary music classrooms 
(Hendel, 1995; Moore, 1981; Wagner & Strul, 1979; Wang & Sogin, 1997); therefore, 
elementary music educators should hold the development of their students' singing as a 
primary concern. Two of the most critical areas of children's singing that are addressed 
in research are singing range development and pitch-matching (Goetze, Cooper, & 
Brown, 1990; Kim, 2000). 
Singing range development. Wassum (1979) stated, "Vocal range is the total 
span ofthe child's capacity to produce phonated sounds" (p. 214). This definition can be 
modified to state that singing range is the total span of the child's capacity to produce 
sustained sounds; thus differentiating a speech range from a singing range. For the 
purpose of my study, any note that a child can sustain will be considered to be part of 
his/her singing range.3 Children's singing ranges differ from child to child but tend to 
fall within typical norms (Phillips, 1996; Rutkowski & Miller, 2003). Though a child 
may be able to produce tones within a given range, the accuracy of those pitches is a 
separate issue and will be discussed in the next section. 
A discussion on singing range must include a discussion on singing registers -
3 
"Vocal range" and "singing range" are commonly used as synonymous tenns jn musk 
education research studies and should not be confused as two different abilities. 
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head and chest. "Chest register" and "head register" are two common terms used to 
describe vocal placement and tone. The chest register is characterized by a heavy quality 
and is usually associated with the lower singing range of children and adults (Swears, 
1985). An array of vocal problems has been documented when children exclusively use 
the chest register in singing. These problems include, but are not limited to: a harsh tone, 
faulty intonation, and a limited range (McGraw, 1996). The head register is characterized 
by a light, resonant sound, and its development is considered necessary when teaching 
children to sing (Bartle, 2003; Campbell & Scott-Kassner, 2006; Gordon, 2007; Phillips, 
1996; Swears, 1985). The break between chest register and head register is typically 
around the Bb above middle-C (Rutkowski, 1990; Swears, 1985). 
Researchers have explored various methods for determining children' s singing 
ranges. Some have used vocalises to determine children's absolute ranges from their 
lowest to highest singable notes (Aaron, 1990; Moore, 1991; Wassum, 1979), while 
others have created testing instruments to evaluate children' s typical singing ranges or 
their abilities to sing songs and tonal patterns (Rutkowski, 1996; Welch, 1998). 
Rutkowski created the Singing Voice Development Measure (SVDM) (see 
Appendix D) to evaluate children' s individual singing ranges. The SVDM consists of an 
eight-measure song which children are asked to echo phrase by phrase. In scoring the 
SVDM, the children's responses are rated according to the range they sing in without 
regard to accuracy of pitch. Rutkowski (1996) defmed five stages of vocal range 
development (with C3 being designated as middle-C): 
1. "Pre-singer" does not sing but chants the song text. 
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2. "Speaking Range Singer" sustains tones and exhibits some sensitivity to pitch 
but remains in the speaking voice range (usually A2 to C3). 
3. "Limited Range Singer" exhibits consistent use of limited singing range 
(usually D3 to F3). 
4. "Initial Range Singer" exhibits consistent use of initial singing range (usually 
D3 to A3). 
5. "Singer" exhibits use of consistent extended singing range (sings beyond the 
register lift: B3-flat and above). (p. 357) 
Rutkowski originally developed the Singing Voice Development Measure in 
1984. At a later time, the researcher made revisions to the original criterion song 
(doubling the number of measures) and added ".5" values between each level of the 
rating scale (Rutkowski, 1996). The additional values were added because children did 
not always demonstrate singing habits that fit conveniently into one of the five main 
categories. (See Appendix D for the complete SVDM with .5 values and explanations.) 
Researchers and authors of music education textbooks have put forth general 
guidelines of children's singing ranges for music educators (Campbell & Scott-Kassner, 
2006; Phillips, 1996; Wassum, 1979). A child typically begins kindergarten with a range 
of approximately a perfect fifth (from D to A above middle-C), and that range will likely 
expand, with practice and/or training, to approximately two octaves by sixth grade (from 
the G below middle-C to the G below high C) (Figure 8); however, as Flowers and 
Dunne-Sousa (1990) noted, children's singing ranges do not all develop at the same rate. 
It should be noted that research studies on the development of children's singing ranges 
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have been conducted using only musical instruments or female vocal models (Moore, 
1991 ; Rutkowski, 1996; Rutkowski & Miller, 2003; Smith, 1963; Wassum, 1979); there 
has been no research on how a male vocal model affects the development of children's 
singing ranges. 
Kindergarten 
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Figure 8. A Comparison of Children's Singing Ranges: Kindergarten and Sixth Grade 
(Campbell & Scott-Kasner, 2006) 
Pitch-matching. Keaton (2004) defined pitch-matching as "the ability to 
reproduce [vocally or instrumentally] the pitch of an auditory target" (p. 3). This can be 
widely interpreted to include the reproduction of entire songs (Guerrini, 2006) or the 
simultaneous pitch-matching that occurs during group singing (Goetze, 1989). In the 
context of my study, pitch-matching ability is delineated to a child' s accuracy in vocally 
reproducing short musical phrases while echo-singing. Correspondingly, a pitch-
matching activity is defined as an echo-singing activity in which a short musical stimulus 
pattern is presented, and a child attempts to vocally reproduce the pitches of that pattern. 
As opposed to the SVDM, in which the concern is the range in which children sing, the 
purpose of a pitch-matching activity is to determine how accurate a child is to 
reproducing the target pitches. 
20 
Music education researchers have used various measures for determining pitch-
matching abilities: rating scales (Apfelstadt, 1983; Guerrini, 2006), deviation in cents 
(Cooper, 1995; Pfordresher and Brown, 2007; Price, Yarbrough, Jones, & Moore, 1994), 
deviation in semi tones (Geringer, 1983; Green, 1990), deviation in hertz (Trollinger, 
2003), or even by ear (Small and McCachem, 1983). These variations make it difficult to 
compare results from one study to another. In my study, I considered the children's 
attempts at pitch-matching to be accurate when they were within 50 cents of the given 
stimuli. This measurement is the same degree of accuracy as used by Flowers and 
Dunne-Sousa ( 1990) and is between the higher degree of accuracy (25 cents) utilized by 
Price et al. (1994) and the lesser degree of accuracy (1 00 cents) utilized by other 
researchers (Geringer, 1983; Green, 1990). 
When determining children' s pitch-matching accuracy, a distinction should be 
made between pitch-matching and intonation. As noted above, children' s singing is 
considered to be "in tune" when within 25 or even 100 cents of a given stimulus (Cooper, 
1995; Geringer, 1983; Green, 1990; Price, et al. , 1994). In my study, I was aware that 
those children who were determined to be accurately matching pitch might still have had 
intonation problems. 
Pitch-matching is multifaceted, involving physical and psychological aspects -
the combination of which is sometimes referred to as the "psychomotor process" 
(Phillips, 1996) (Figure 9). When teaching children to sing, Phillips stated that one must 
consider the four basic steps in the psychomotor process: "(1) the teacher provides a 
model or stimulus, (2) the student perceives and decodes the model, (3) the student 
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imitates the model, and ( 4) the student analyzes feedback regarding their effort" (Phillips, 
1996, p. 23). The psychomotor process can be applied to all areas of skill learning, but I 
will focus on how it applies specifically to pitch-matching. 
Aural St1mulus I Pitch-
Percfptlon/ Aud1at1on Aud1at1on/lm1tation 
I 
Analyzmg Feedback 
Figure 9. The Steps of the Psychomotor Process: Aural Stimulus, Pitch-
Perception/Audiation, Audiation/Imitation, Analyzing Feedback 
Though the first step of the psychomotor process (providing a model or stimulus) 
may seem self-explanatory, there are actually several considerations involved when 
applying it to a pitch-matching activity. These considerations include the type of 
stimulus to present (vocal, instrumental, or electronic) and then decisions must be made 
within these categories of stimuli. For example, the octave of the stimulus (Pfordresher 
& Brown, 2007) and the presence/absence of vibrato (Yarbrough, Bowers & Benson, 
1992) may have an effect on the outcome ofthe testing. In terms of vocal stimuli, there 
is evidence that treble voices are easier for children to match than a male modal voice 
(Green, 1990; Lloyd, 1995; Small & Mceachern, 1983; Yarbrough, Green, Benson, & 
Bowers, 1991 ), and that the human voice is easier for children to match than sounds 
played on an instrument or produced electronically (Hermanson, 1971 ; Price et al. , 1994). 
Other characteristics of a stimulus that will affect children's pitch-matching abilities 
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include the use ofhand gestures or other visual aids (Jones, 1979; Killian & Henry, 2005; 
Liao, 2008), the length and difficulty of the stimulus patterns (Long, 1977; Sinor, 1984; 
Williams, 1975), whether or not an accompaniment is present (Atterbury & Silcox, 
1993b), and the tempo of the stimulus (Dalla Bella, Giguere, and Peretz, 2007; Duke, 
Geringer, and Madsen, 1988). 
In order to understand the complexities of the second through fourth steps of the 
psychomotor process in pitch-matching activities, a brief description of pitch-perception, 
audiation, and pitch-discrimination is necessary. Many researchers and music 
professionals have used the terms pitch-perception, audiation, and pitch-discrimination 
interchangeably (Azzara, 1993; Gromdo & Russell, 2002; Jordan-DeCarbo, 1982); 
however, the three terms are not necessarily synonymous. Apfelstadt (1983) defined 
pitch-perception as "attention to pitch sequences" (p. 15) and defined pitch-
discrimination as "the ability to recognize whether two tonal patterns are the same or 
different" (p. 14). Gordon (1985) described audiation as "the hearing of music in one's 
mind when the sound is not physically present" as opposed to "aural perception [which] 
takes place when one hears music when the sound is physically present" (p. 34). 
The second and third steps of the psychomotor process require a combination of 
pitch-perception and audiation. Children perceive the music presented by a vocal model 
(or other sound source), and they audiate the musical elements (pitch, rhythm, dynamics, 
articulation, etc.) in preparation to give a vocal response. The third step of the 
psychomotor process begins with what Gordon (2007) referred to as Type 4 audiation, 
"recalling music from memory" (p. 17), first, children audiate the starting pitch and then 
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continue to audiate the music as they sing a response. Phillips (1996) cited earlier 
research by Simpson (1966) and noted that the third step of the psychomotor process is 
initially a "guided response" in which this is performed under the supervision of a teacher 
(p. 24). This type of guided response is what the participants in my study experienced in 
both the singing range development and pitch-matching testing sessions. 
The fourth step of the psychomotor process, analyzing feedback, requires that 
children be able to use their pitch-discrimination skills to note the similarities and 
differences between their response and a given stimulus. An example of a problem that 
can happen during this fourth step is the situation of an endless loop in which most 
elementary music teachers have probably been caught at one time or another: 
Teacher: Hello (sung A-F#) 
Child: Hello (sung around Eb-C) 
Teacher: Can you put your voice here? Hello (A-F#) 
Child: Hello (sung around Eb-C) 
Teacher: Can you put your voice a little higher? Hello (sung A-F#) 
Child: Hello (sung around Eb-C) 
Providing that the notes are within the child's singing range, this child is having 
difficulty analyzing the verbal and musical feedback provided by the teacher. In 
discussing feedback, Phillips (1996) stated," ... children who develop only an aural mode 
of discrimination may actually hear or perceive pitch correctly, but be unable to 
reproduce it accurately" (p. 26); in other words, there is a breakdown between the 
perception and the production. Phillips emphasized that children also need to be able to 
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visually and kinesthetically discriminate musical pitches so that they can see and feel the 
difference between various notes.4 Ultimately, children should to be able to self-correct 
pitch problems when engaging in a pitch-matching activity. An example of this is when a 
child begins singing on the wrong pitch, hesitates, and then adjusts his/her vocal 
placement to accurately reproduce the pattern. 
Applying an octave transfer to the psychomotor process. In Phillips' (1996) 
presentation of the psychomotor process, the assumption is that the stimulus is in the 
same octave as the responder's voice; however, children with male music teachers are 
often asked to sing responses to a stimulus that is an octave below their voices. Bharucha 
and Mencl (1996) claimed that octave transfer, though universal across cultures, is a 
learned rather than an innate ability. This would indicate that additional steps must be 
included in the psychomotor process when the stimulus is a male modal vocal model and 
the responder is a child. Matching pitch with a stimulus in its simplest form involves 
stating to a child, "When you hear this [note or series of notes], sing this [same note or 
series of notes]." With a male modal vocal model, the children should be given a 
demonstration of the differences in octaves; this prompting becomes, "When you hear 
this [note or series of notes], sing this [same note or series of notes an octave higher]." 
First, children need to perceive that there is a difference in octaves between the stimulus 
and their own singing voices, and then audiate the octave transfer in preparation to sing a 
response. In the latter case, the second step in the psychomotor process (perceiving and 
4 Visual feedback may come in the form of pictures that represent high and low sounds, written 
notation, or instant feedback from a computer demonstrating sung versus target pitches (Phillips, 
1996). An example of kinesthetic feedback is "moving students' hands in the direction of high 
and low" (p. 27). 
decoding) and the third step (imitation) would involve performing an octave transfer 
(Figures 10 and 11 ). 
Student hears: 
Figure 10. Performing an Octave Transfer 
Aural St1mulus 
J 
Pitrh-Perception/ 
Ayd1at1on/ Apply 
Octave Transfer 
I 
Student sings: 
Aud1at1on/lmltat10n 
w1th Octave Transfer 
Figure 11. The Psychomotor Process with an Octave Transfer 
P1tch-lscriminat1on 
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This octave transfer was problematic for children in some studies of male, female, 
and falsetto vocal modeling (Green, 1990; Lloyd, 1995; Price et al, 1994; Small & 
McCachem, 1983); however, the researchers had not stated to the children that they 
expected them to perform an octave transfer when echoing a male modal vocal stimulus. 
More research is needed to determine whether clear directions to perform an octave 
transfer, coupled with instructional activities designed to teach children proper vocal 
placement, effect children's pitch-matching abilities. 
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Theoretical Model 
The theoretical model presented here is in the chronological order of children's 
singing experiences - first at home and then in school. In this theoretical model, I will 
summarize the previous discussions of the amount of singing that fathers do with and to 
their children in the home, children's singing range development, and children's pitch-
matching abilities, and I will demonstrate how these pieces may interact (Figure 12). 
One of the guiding premises of my study is that the amount of singing by fathers 
in the home may correlate with children's singing range development and/or pitch-
matching abilities. While it has been shown that an active musical home life can have a 
positive effect on children's singing abilities (Brand, 1986; Persellin, 2006), any 
correlations that exist between the amount of singing that fathers do with and to their 
children in the home and those children's singing abilities have yet to be studied. In my 
study, I will investigate the extent of those correlations. 
Most children have their first formal music classes when they enter school 
(Gordon, 2011). The presence and type of formalized instruction have been shown to 
affect children in their singing range development (Dansereau, 2005; McGraw, 1996; 
Rutkowski & Miller, 2003), yet no research has been conducted on the effects that male 
vocal models (specifically, baritone and falsetto) may have on children's singing range 
development. 
Vocal modeling that occurs in school has been shown to affect children's pitch-
matching abilities (Goetze, Cooper, & Brown, 1990; Montgomery, 1988). Although 
children in these studies tended to match pitch more accurately when the stimulus was in 
their singing ranges, pitch-matching was examined as an isolated variable and other 
contributing factors were not considered- such as children' s prior experiences having 
being sung to or singing with an adult male. I theorized that children's pitch-matching 
abilities, when exposed to a baritone vocal model in school, would have a direct 
correlation to the amount of singing that their fathers reported to do with them in the 
home. 
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Researchers have found that vocal instruction can improve children's range and 
pitch-matching abilities and that the two abilities may be related (Aaron, 1990; McGraw, 
1996). For example, in a study involving inaccurate singers in Grades 4 through 6, Aaron 
(1990) discovered that children in an experimental group who experienced vocal 
coordination instruction had both wider singing ranges and better pitch-matching abilities 
than those in a control group. I believe that there is a direct relation between these two 
abilities and that the sizes of kindergarten children's singing ranges will positively 
correlate to those children's pitch-matching abilities. 
In this study, I attempted to discover if children who have different amounts of 
singing experiences with their fathers in the home and who have differing vocal models 
in music class (baritone versus falsetto) experience different rates and degrees of singing 
range expansion and the development of pitch-matching abilities. Understanding the 
effects of falsetto versus modal male vocal modeling in the classroom coupled with 
measuring the amount of singing that fathers do with and to their children in the home 
will give the music education community insight into how children's singing ranges and 
pitch-matching abilities develop. 
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Figure 12. Theoretical Model 
Purpose of the Study 
The purpose of this study was to discover the effects, if any, of baritone and 
falsetto singing models on kindergarten children's singing range development and pitch-
matching abilities. An additional purpose was to determine if there is a relationship 
between the amount of singing that fathers do with and to their children in the home and 
those children's singing range development and pitch-matching abilities. 
Research Questions 
In my study, I focused on three main areas: pitch-matching, singing range 
development, and the amount of singing that fathers did with and to their children in the 
home. I addressed the following questions. 
1. What effect, if any, does a male music teacher' s use/nonuse of falsetto have 
on kindergarten children' s singing range development? 
2. What effect, if any, does a male music teacher's use/nonuse of falsetto have 
on kindergarten children' s pitch-matching abilities? 
3. To what extent does the amount of singing that fathers do with and to their 
children in the home correlate with those children' s singing range 
development? 
29 
4. To what extent does the amount of singing that fathers do with and to their 
children in the home correlate with those children' s pitch-matching abilities? 
Hypotheses 
I investigated the following null hypotheses during the course of this study: 
1. There will be no significant difference in the SVDM midtest results of 
children who experienced a falsetto vocal model in music class and those 
who experienced a baritone vocal model. 
2. There will be no significant difference in the SVDM posttest scores of 
children who experienced a falsetto vocal model in music class and those 
who experienced a baritone vocal model. 
3. There will be no significant difference in the pitch-matching midtest 
results of children who experienced a falsetto vocal model in music class 
and those who experienced a baritone vocal model. 
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4. There will be no significant difference in the pitch-matching posttest 
results of children who experienced a falsetto vocal model in music class 
and those who experienced a baritone vocal model. 
5. There will be no significant correlations between the SVDM results of the 
pretest and the amount of singing that fathers do with and to their children 
in the home. 
6. There will be no significant correlations between the SVDM results of the 
midtest and the amount of singing that fathers do with and to their children 
in the home. 
7. There will be no significant correlations between the SVDM results of the 
posttest and the amount of singing that fathers do with and to their 
children in the home. 
8. There will be no significant correlations between the pitch-matching 
results of the pretest and the amount of singing that fathers do with and to 
their children in the home. 
9. There will be no significant correlations between the pitch-matching 
results of the mid test and the amount of singing that fathers do with and to 
their children in the home. 
10. There will be no significant correlations between the pitch-matching 
results of the posttest and the amount of singing that fathers do with and to 
their children in the home. 
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CHAPTER2 
Literature Review 
This chapter primarily contains reviews of studies that researchers have conducted 
on early elementary-age children's horne music environments, vocal development, and 
pitch-matching abilities. Most children have their first exposure to music in the horne 
environment (Custodero & Johnson-Green, 2003; Gordon, 2011); therefore, the first 
studies to be discussed are ones in which researchers examined the effects of the musical 
horne life and parental involvement on their children's musical lives. Next to be 
discussed are studies of children's singing ranges. This will be followed by a review of 
studies in which researchers examined children's pitch-matching abilities and factors that 
may affect children's pitch-matching abilities. Of concern were not only the findings but 
also the methodologies utilized. Some studies in this literature review were conducted 
with older children, but I considered the findings and/or the methodologies that the 
researchers employed to be appropriate and pertinent to my study. 
Home Music Environment 
Gordon (20 11) differentiated between formal (in-school) music training and 
informal (at horne) music training. Just as one learns a language, Gordon stated that 
musical knowledge and fluency are also "developed by the sequential acquirement of five 
vocabularies" (p. 2): listening, speaking, thinking, reading, and writing. The first three of 
these vocabularies are usually developed prior to formal schooling; therefore, children are 
dependent upon their parents and caregivers for their foundational experiences in music. 
For the purposes of my study, I am interested in the types of musical interactions between 
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caregivers and children (singing with or to the children, playing instruments in the home, 
watching musical shows) but not the content of those musical interactions (which songs 
are sung for and to the children, what types of music the children are allowed to listen to). 
As will be discussed, researchers have shown that the types and amount of musical 
interactions between parents and children foster children's musical achievement in 
various areas. 
In Apfelstadt's (1984) study of the singing abilities ofkindergarteners, the 
researcher included a questionnaire of the children's home musical environment. 
(Though dated, this study continues to be cited in current research [Berkowska & Bella, 
2009; Tsang, Friendly, & Trainor, 2011] and is pertinent to my study.) The questionnaire 
included separate sets of questions for the mothers, fathers, and siblings to answer and 
communicate the amount of formalized musical training each had, instrumental music 
experience, participation in musical groups, and the frequency of concert attendance. 
Apfelstadt also included a set of questions to gauge the children's musical activities in the 
home and community; parents were to rate the amount and frequency that their children 
participated in singing, dancing, instrument playing, music listening, and any prior 
musical training. The questionnaire scores were codified into high-, medium-, and low-
level musical environments to match the categorizing of the children's vocal abilities. 
Apfelstadt stated, "In general, better singers came from homes with high and medium 
musical environment levels whereas poorer singers came from homes with medium- and 
low-level musical environments" (p. 21 ). The researcher came to these conclusions 
based on the descriptive data. Of the children who scored in the high and medium 
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categories for vocal accuracy, 75% and 87.5% respectively came from homes that had 
either a high or medium amount of musical activity, whereas only 62.5% of children who 
scored in the low category for vocal accuracy came from homes that had either a high or 
medium amount of musical activity. These results indicate that a child's singing abilities 
may partially depend upon the prevalence and importance that is placed upon musical 
activities in the home. 
In a similar study, Brand (1986) examined the relationship between second grade 
children' s home environments, music perception, and musical achievement (as assessed 
by their classroom music teachers). All 116 sets of parents whose children took part in 
the study completed the HOMES (Home Musical Environmental Scale), a "self-reporting 
measure specifically designed to assess the home musical environments of lower 
elementary school children" (p. 114). Specific behaviors identified in this questionnaire 
included "singing to and with the child, providing toys that make sounds/music, 
providing toy musical instruments, and helping [the] child learn songs" (p. 118). All 
children in the study took the Primary Measures of Music Audiation (PMMA) (Gordon, 
1979) to test for tonal and rhythmic perception, and the students' regular music teachers 
rated each child for musical achievement based on the children' s classroom performances 
(including their singing abilities). Brand discovered that musical home environments had 
a significant effect on musical achievement (including singing) (p < .001). 
Custodero and Johnson-Green (2003) examined the musical lives of 4- to 6-
month-old babies. They administered the Parents Use of Music with Infants Survey, 
which consisted oftelephone interviews with 2,250 sets of parents. The researchers were 
attempting to discover if parents' childhood musical experiences had any relationship 
with the "frequency and content of their musical interactions" with their children (p. 
104). When questioned about their childhood musical experiences, 59% of parents 
recalled their mothers singing with them while only 30% recalled their fathers singing 
with them. In a similar study, Custodero, Britto, and Brooks-Gunn (2003) reported 
findings from the Commonwealth Field Study that was administered in 1995-1996 to 
2017 parents of children less than 3 years old. They found that mothers sang with their 
children more often than fathers and less than 50% of fathers sang with their children 
who were over 24 months old. 
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The fmdings in the previous studies have affected my study in several ways. I 
included an updated version of the HOMES; updates included new terminology 
("mp3s/CDs/tapes/records" rather than "records or tapes") and a question regarding the 
amount of falsetto singing the fathers did in the home. I also included separate sets of 
questions for the mothers and fathers as Apfelstadt (1984) had done in order to gauge the 
amount of singing that mothers and fathers do with and to their children in the home. 
Though the researchers focused on the musical lives of infants and toddlers, 
results of the studies of parenting practices by Custodero and Johnson-Green (2003) and 
Custodero, Britto, and Brooks-Gunn (2003) have implications on my study. Limited 
musical interactions by fathers may have an effect on children's pitch-matching abilities. 
To match pitch with a male vocal model, children have to learn to listen to the 
relationship between their voices and that of the lower octave and then apply an octave 
transfer when echoing tonal patterns or phrases of songs; those children who are more 
35 
accustomed to hearing a female singing voice in the home may not have the opportunity 
to learn how to perform an octave transfer until presented with a male vocal model later 
in childhood. It is expected that these children will initially struggle when engaging in 
singing activities with a male vocal model. 
Singing Range Development 
For the purposes of my study, any note that a child could sustain was considered 
to be part of his/her singing range. In this section, I will discuss studies in which 
researchers investigated the effects of instruction and/or age on children's singing range 
development. These researchers also measured children' s vocal production in terms of 
their typical or most comfortable singing ranges. In a later section, I will discuss studies 
in which researchers sought to discover children's absolute singing ranges coupled with 
the children's pitch-matching abilities. 
Singing range and its development has been studied in school children as young 
as preschool. Flowers and Dunne-Sousa (1990) studied the singing abilities of 93 pre-
school children. The researchers prerecorded 20 pitch patterns at six different pitch 
levels "to accommodate the most comfortable or preferred singing ranges of the 
individual children" (p. 1 04 ). A finding in this study was that the children's singing 
ranges tended to expand with age; the 3-year-olds sang in a range of a perfect fifth, the 4-
year-olds sang in a range of a minor sixth, and the 5-year olds sang in a range of a major 
sixth or minor seventh (depending upon the task). 
In another study involving preschool children, Dansereau (2005) examined the 
development of musicality in three-year-old children; the researcher described musicality 
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as "the state of being musical; or possessing an understanding of, sensitivity to, aptitude 
for, or ability to engage in music" (p. 5). In Dansereau's study, 24 children were 
randomly assigned to an experimental group which experienced research-based musical 
engagement in a preschool setting for 30 minutes per week for 12 weeks, and 22 children 
participated in a control group which attended a typical preschool class. The activities 
that the children in the experimental group were exposed to were play-based, grounded in 
research, and reflected MENC' s Prekindergarten Music Education Standards. Dansereau 
administered the SVDM to all of the children prior to and at the end of the study. The 
results of an ANCOVA indicated that the experimental group scored significantly better 
on the SVDM posttest than the control group (p < .01), thus the children in the 
experimental group demonstrated greater gains in singing range development than the 
children in the control group. 
In addition to quantitative methods, Dansereau also employed qualitative methods 
in the form of case studies of three of the children involved in the research. The children 
sometimes displayed different musical abilities when in formal versus informal sessions 
and at home versus in school. Dansereau noted that children who may persistently make 
music at home or during unstructured time may be hesitant when placed in structured 
musical environments. An additional qualitative finding in Dansereau' s study was that 
the adults in the children's lives showed different levels of comfort with singing. This 
may have transferred to the children. One boy in the study was observed to 
spontaneously sing throughout the day but to refrain from singing when he knew 
somebody was listening. Dansereau suggested that "early childhood music educators 
must be conscious of the many musical worlds young children inhabit and realize that 
these worlds may provide differing kinds of musical engagement, musical models, and 
encouragement" (p. 114 ). 
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Rutkowski (1996) tested the effects of individual and small-group singing 
activities on kindergarten children' s (N = 99) vocal development. The children in this 
study received 3 0 minutes of music instruction each week for a period of 9 months. 
Treatment group and control group lessons consisted of the same material with the 
exception that the instructor included small-group and individual singing opportunities as 
part of the singing games in the treatment group ' s classes. The pretest-posttest design 
consisted of testing with the SVDM. The children in the treatment group, who received 
individual and small-group singing activities, scored significantly higher on the SVDM 
posttest (p < .05). Though there have been conflicting studies on the effects of individual 
versus group singing (Green, 1994), because Rutkowski's study was conducted over an 
entire school year, the results indicate positive long-term effects and lend credence to the 
belief that individual singing is beneficial to the singing range development of young 
children and should be included in elementary music lessons and assessments. 
In order to test how children's singing ranges develop over an extended period of 
time, Rutkowski and Miller (2003) conducted a longitudinal study of 25 first grade 
students and tracked their vocal development through the fifth grade. The children' s 
music teacher administered the SVDM to all students on an individual basis at the 
beginning and end of each school year. 
After analyzing the results ofthe SVDM, the researchers reported an 
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improvement in the children's scores that resulted in a significant difference between the 
SVDM results from the first grade posttest to the third grade pretest (p < .05) and from 
the fifth grade pretest to the fifth grade posttest (p < .05). Rutkowski and Miller noted 
that the children had "more significant gains in their singing after first grade" (p. 11 ). 
This is similar to other research results that indicate that singing ability improves with 
age (Cooper, 1995; Flowers & Dunne-Sousa, 1990; Goetze, 1985; Green, 1994). 
The results of the previous studies indicate that singing range expansion can be 
observed in children from preschool through the fifth grade (Flowers & Dunne-Sousa, 
1990; Rutkowski & Miller, 2003) and that range expansion can be observed over a period 
as short as 3 months (Dansereau, 2005). Of interest in my study were both the singing 
range expansion that occurs during the kindergarten year and the effects of baritone 
versus falsetto vocal modeling on the singing ranges of kindergarten children. 
Researchers employing the SVDM have usually administered the testing 
instrument with a female vocal model (Dansereau, 2005; Levinowitz et al. , 1998; 
Rutkowski, 1996; Rutkowski & Miller, 2003). I included the SVDM in my study (1) to 
compare the baritone versus falsetto treatment methods, (2) to search for correlations 
between children's singing range development and the amount of singing that the fathers 
did with and to their children in the home, and (3) to search for correlations between 
children' s singing range development and their pitch-matching abilities. In addition, my 
examination of kindergarten singing range development will fill the gap between studies 
performed with preschool children (Dansereau, 2005; Flowers & Dunne-Sousa, 1990) 
and first through fifth grade students (Rutkowski & Miller, 2003). 
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Pitch-matching 
As stated previously, pitch-matching ability will be defined in my study as a 
child' s ability to accurately echo-sing musical patterns. In teaching children how to sing, 
music teachers typically include pitch-matching activities in which the children are asked 
to vocally echo a tonal pattern provided by the teacher (Peddell, 2005). Demorest (200 1) 
claimed that many variables can affect children' s pitch-matching abilities including "age, 
experience, gender, model characteristics, and perceptual skills" (p. 63). Both internal 
and external factors can have an effect on children's pitch-matching abilities. By internal 
factors , I am referring to those traits that the children themselves possess such as age, sex, 
speaking ranges, and singing ranges. External factors are the treatment conditions 
imposed upon the children by the researcher or teacher: vocal modeling, group versus 
individual singing, visual and kinesthetic reinforcement, and the research setting. In this 
section, I will review studies in which researchers have examined both internal and 
external factors that influence children' s singing abilities; however, given that the 
purpose of my study is to examine the effects of male modal and falsetto singing on 
kindergarten children' s pitch-matching and singing range development, one of the 
external factors that I will concentrate heavily upon is the vocal model. 
Internal factors. Internal factors can be defined as those aspects children possess 
that researchers cannot change, such as age and sex; however, there are other internal 
factors, such as speaking and singing ranges, which researchers can affect with treatment. 
These internal factors can, in tum, have an effect on children' s pitch-matching abilities. 
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Speaking range and age. Trollinger (2003) worked with 70 preschool children 
aged 36-71 months and investigated the effect that children's speaking ranges had on 
their ability to match pitch. Small group interactions between the children and the 
researcher/teacher were recorded, and the children's speech patterns were analyzed for 
mean speaking voice frequency and speaking voice range. In addition, the children were 
directed to sing a series of do-re-do patterns on the pitches C3-D3-C3, E3-F#3-E3, and 
G3-A3-G3 in random order. The results indicated that age was a significant predictor of 
accuracy in the lowest pattern (p < .05) with older children being more accurate, a higher 
mean speech frequency predicted the greater accuracy ofthe middle pattern (p < .001), 
and a wider speech range was a predictor of accuracy in the highest pattern (p < .001). 
Flowers and Dunne-Sousa (1990) investigated pitch-matching abilities of 3-, 4-, 
and 5-year-old children (N = 93) at two different preschools. The researchers presented 
the children with 20 pitch patterns, which were pre-recorded at six different pitch levels 
to accommodate the individual children's preferred singing ranges. The researchers 
analyzed the pitch patterns in four different ways in order to accommodate the pitch 
inaccuracies that young children often exhibit in their singing and to account for the 
elements that they sing correctly (intervals and melodic contour). The recordings of the 
pitch patterns were analyzed by: (1) the accuracy of individual pitches (±50 cents), (2) 
the accuracy of entire patterns (with all pitches being within ±50 cents), (3) the accuracy 
of intervals, and (4) the accuracy of melodic contour. The results ofthe children's 
responses to the pitch patterns indicated that accuracy improves with age; 3-year-old 
children echoed 10% of the pitches correctly, 4-year-old children echoed 21% of the 
pitches correctly, and 5-year-old children echoed 31% of the pitches correctly. 
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Trollinger's (2003) findings indicate that children's normal speech ranges can 
have an effect on their pitch-matching abilities. An application of these results that I 
incorporated into the present study was to be cognizant ofthe children's speaking ranges 
and to include vocal exploration exercises in order to have the children utilize the areas of 
their voices that lie outside their normal speaking range. One of the most pertinent 
results to my study in Flowers and Dunne-Sousa's (1990) research is the observation that 
the children were most accurate at echoing melodic contours, then intervals, and, lastly, 
singing entire patterns correctly. In the pitch-matching portion of my study, I included 
data that indicated children's accuracy to the given interval. I felt that this was an 
additional insight into the children's singing development because the ability to 
accurately echo intervals may precede the ability to accurately echo pitches. 
Effects of singing range on pitch-matching ability. Pitch-matching ability and 
singing range may be linked, and studying the two abilities in conjunction may yield 
results that will help those in the music education field better guide children to tuneful 
singing. In a study by McGraw (1996), the researcher examined the use of vocalises and 
the effect they had on children's pitch-matching accuracy and singing range. The 
researcher also sought to examine the possible relationship between pitch-matching 
accuracy and singing range. A group of 66 second-grade students took part in the study 
over a period of 8 weeks. The testing instrument consisted of songs, scales, and melodic 
patterns in various keys and vocal registers. The researcher recorded the children's 
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responses and analyzed the recordings in the following ways: 
1. A child' s predominant mode of production on all test songs and scales was the 
basis for a vocal register classification. 
2. Skill in making register transitions was determined by an analysis of singing 
performance on all test songs and scales. 
3. All test songs were scored for register-related pitch accuracy in four pitch 
regions. The sum of these scores was equivalent to accuracy on all seven test 
songs in the range C 1 [middle-C) to E2. 
4. Skill in using head voice was assessed by counting correct responses on a 
continuum of test items ranging from simple to more difficult. 
5. A subject's potential singing range was assessed through the echoing of upper 
range melodic patterns modeled by the researcher. This baseline data [sic] was 
recorded on the pretest and provided descriptive information which was used to 
plan for vocal training. (p. 117) 
The children in the study were in three different classes. These three groups all 
received different treatments during the study. The children in the vocal training group 
were taught vocalises and songs by the teacher and were encouraged to sing primarily in 
a range from G above middle-C to the E a major sixth above. The children in the 
repertoire group received vocal instruction that did not include vocalises but did contain 
song repertoire in the same range as the vocal training group. The third class was 
designated as a control group, and those children received vocal instruction in what the 
researcher described was typical to what they had been receiving in the past- this 
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consisted of song material in a limited, low range (from middle-C to the A above). 
The results of an ANCOVA indicated that the children who received the training 
that included vocalises increased their ability to use the head voice while the children in 
the repertoire and control groups did not significantly increase their ability to use the 
head voice (p < .01). Participants in the vocal training group also significantly improved 
their register transition abilities (p < .01 ). Register transition skill, regardless of which 
group a child belonged, was found to have a strong correlation to pitch-matching ability. 
Spearman' s rho correlation results for the pre-, mid-, and posttests were .93 , .94, and .96 
respectively. Inaccurate singers in the vocal training group received the most benefit 
from the treatment in terms of improvement in their pitch-matching accuracy (p < .05), 
but the children in the vocal training group also demonstrated greater accuracy in pitch-
matching when comparing their posttest results to both the children in the repertoire 
group and the children in the control group (p < .05). The children in the vocal training 
group exhibited significantly greater upper range and transition range (passages that 
contained pitches both in the upper and lower singing range) pitch accuracy (p < .05). 
To further analyze the results, McGraw ran an ANCOVA with the composite scores and 
found that the training in vocalises had a significant effect on the singing achievement of 
the children in the study (p > .00). 
The results of McGraw' s study indicated that, in addition to learning appropriate 
song repertoire, music teachers should include age-appropriate vocalises as part of the 
everyday classroom routine in order to teach children to use their head voice. McGraw 
Stated: 
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It is concluded that students learned to sing using head voice because they 
received age-appropriate training on singing abilities; because they practiced 
singing descending vocalises and melodic patterns in each instructional session; 
and because they sang all vocalises and song literature in the range E2 to G 1 in 
beginning stages of training. 5 (p. 184-185) 
In addition to vocalises, researchers have examined the effects of training in the 
physical aspects of using the voice - what is known as vocal coordination instruction. 
Aaron (1990) conducted a study to examine the effects ofvocal coordination instruction 
on inaccurate singers' singing ranges and pitch-matching accuracy. The vocal 
coordination instruction included "general physical coordination, posture, breathing, 
phonation, resonant tone production, and instruction in gaining flexibility crossing the 
register 'break"' (p. 91-92). Over a period of20 weeks, students in Grades 4, 5, and 6 (N 
= 1 09) took part in music classes that either included vocal coordination instruction 
(experimental group) or did not include such instruction (control group). 
The researcher administered the testing instruments to the children as pre- and 
posttests. Aaron designed the Test of Vocal Accuracy that was administered to the 
children and analyzed by the researcher with a Visi-Pitch and a computer. The Test of 
Vocal Accuracy consisted of six one-measure patterns; three patterns were administered 
as the pretest and three different patterns were administered as the posttest. The first 
pattern encompassed a range of a minor third (E3-G3), the second a major sixth (C3-A3), 
5 McGraw defined middle-Cas Cl. In addition, McGraw referred to singing ranges in reverse of 
normal practice (high to low, rather than low to high). Thus, G 1 is second line G on the treble 
clef staff and E2 is fourth space E on the treble clef staff. 
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and the third an octave (C3-C4). (C3 was designated as middle-C in this study.) The 
rationale for having different patterns for the pre- and posttests was to avoid singing 
inaccuracies that may be carried over from one test to the other. Aaron tested the 
students' singing ranges by having them sing major triads beginning at middle-C (C3-E3-
G3) and raising the pattern by half-step until the top of each individual child's singing 
range was reached. The same method was used with descending triads until the bottom 
of the child's range was reached. 
Aaron discovered that the vocal coordination instruction was most effective with 
the boys in the study. The boys in the experimental group demonstrated significant 
improvement in their pitch-matching from the pretest to the posttest (p < .01). Analysis 
of the posttest results also indicated that the children in the experimental group scored 
significantly more accurately in pitch-matching (p < .05) than the control group. As with 
other studies (Goetze, 1985; Jordan-DeCarbo, 1982; Mang, 2006; Trollinger, 2003), the 
girls demonstrated significantly more accurate pitch-matching ability than the boys (p < 
.05). The vocal coordination treatment also appeared to have an effect on singing range. 
The students in the experimental group demonstrated a wider singing range on the 
posttest than the control group (p < .05). Unlike the pitch-matching portion of the study, 
there were no effects based on the sex of the children. 
The results of the studies in this section of the literature review indicate important 
characteristics of the developing child's voice. The researchers have found that pitch-
matching accuracy increases with age, and vocal development is a process rather than an 
event that happens during any one particular year of a child's life. Though the children in 
my study were younger than those in Aaron' s (1990) study, the results indicate the 
importance of age-appropriate vocal training exercises. 
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Similar to the research by McGraw (1996) and Aaron (1990), I examined 
children' s pitch-matching abilities and their singing range development. Unlike these 
studies, I did not seek to discover the children' s absolute singing ranges by utilizing 
vocalises to find the highest and lowest tones that individual children could sing. Instead, 
I employed the SVDM to ascertain their typical, or comfortable, singing ranges. I also 
compared the effects ofbaritone versus falsetto vocal modeling over a 6-month treatment 
period on children' s pitch-matching abilities and their singing range development. At the 
time of the writing of this dissertation, there have been no studies that I have found in 
which the researchers have compared the effects of baritone and falsetto modeling on 
children' s vocal development in terms of their usable singing ranges in combination with 
their pitch-matching abilities. 
External factors. External factors are those conditions that may affect children' s 
pitch-matching abilities and that are imposed upon the children by researchers and/or 
their parents. These factors typically include treatment, testing conditions, and the home 
environment. 
Kinesthetic and visual reinforcement. In order to further understand how 
children learn and acquire pitch-matching abilities, researchers have investigated the 
effects ofkinesthetics on children' s singing accuracy. In Taiwan, a study was conducted 
by Liao (2008) in which 80 5- and 6-year-old children were given instruction that was 
enhanced by gestures that related directly to the music (hands together for unison, slightly 
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apart for steps, spread shoulder-width apart for a third, and hands spread out for a fifth). 
The researcher administered a pitch-matching instrument in which each child was asked 
to echo six patterns with gestures and the same six patterns without gestures. The order 
was randomized "to eliminate the order effect caused by practice" (p. 202). Liao enlisted 
the aid of two judges who utilized a 5-point rating scale to score the children' s 
performances. 
The results indicated that the gestures had a "positive immediate effect for 
children in singing tonal patterns" (p. 207). Liao reported that the children sang 
significantly more accurately when using gestures (p < .001), the girls sang significantly 
more accurately than the boys (p < .05), and the children's use of gestures had different 
degrees of effectiveness based upon the intervals they were asked to sing. For instance, 
the children' s use of gestures had a greater effect when singing large leaps (p < .001) than 
when singing steps (p < .05). The results that the physical representations of the intervals 
had a significant, positive effect upon the children' s pitch-matching may be an indication 
that developing singers need to have a connection between their perception abilities and 
their singing abilities. 
In an older but similar study, Apfelstadt (1983) researched 61 kindergarten 
children' s pitch-matching accuracy over an 11-week treatment period. The researcher 
implemented a pretest that included the Boardman Test of Vocal Accuracy (Boardman, 
1964) and a rote song of the children' s choosing (most children chose to sing "Jingle 
Bells"). The children were split into one ofthree treatment groups; one group (E1) 
received vocal instruction that was "reinforced kinesthetically, visually, instrumentally, 
and to some extent, verbally" (p. 18), another group (E2) received vocal instruction 
through imitation only, and the third group (which served as the control group) was 
"activity-oriented rather than concept-oriented" (p. 70). Both treatment groups scored 
significantly higher than the control group on pitch-matching (p < .05). 
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The results ofLiao ' s (2008) and Apfelstadt's (1983) studies indicate that 
children's pitch-matching abilities benefit when they are exposed to visual and 
kinesthetic representations of aural input. Apfelstadt (1983) found that students receiving 
visual and kinesthetic reinforcement showed significantly greater pitch-matching 
accuracy than students receiving a "traditional, non-conceptual approach" (p. 15). As an 
explanation for the positive results in Liao ' s study, the researcher surmised that the 
addition of gestures "may provide correct mental images and help children to 
successfully build up their tuning sense in melodic motions" (p. 207). In other words, the 
students were able to connect what they heard with what they sang. Based on the cited 
research, I incorporated kinesthetics and visual aids into student pitch-matching 
classroom activities during my study. 
Pitch-matching with variously timbered stimuli. In this section, I will review 
studies in which music education researchers examined the effects of various stimuli on 
children' s abilities to match pitch. I will also demonstrate that there still exists a gap in 
the research due to the multiple factors that can affect children's pitch-matching abilities. 
Small and McCachem (1983) used do-re-mi patterns in a study of first grade 
children' s singing accuracy with male (Model M) versus female (Model F) vocal stimuli. 
Pretests with both female and male stimuli were administered to all children in the study 
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(N= 55). The pitch-matching tests consisted of 18 do-re-mi patterns in the keys of Db, D 
and Eb. The remaining children were split into three groups. During each of the next five 
days, some children attended a 30-minute music class taught by the experimenter using a 
puppet with a prerecorded male voice, others attended classes taught by the experimenter 
using a puppet with a prerecorded female voice, and the remaining children received no 
treatment. On the last day, a posttest was administered. Though the children taught by 
the female vocal model scored significantly better than those taught by the male vocal 
model (p < .05), the researchers downplayed this fmding on the basis that "the Model F 
[Female] grand mean [was] only slightly higher than the Model M [Male] grand mean" 
(p. 231) (Model M = 4.92; Model F = 5.64). The researchers stated that the similar grand 
means "suggested that a more guarded interpretation was appropriate and that male vocal 
modeling may not necessarily present unique pitch-matching problems to first graders" 
(p. 232). 
Other researchers studying children' s abilities to match pitch with various vocal 
timbres have come to different conclusions and have stated that a male vocal model does 
present pitch-matching problems with children. Green (1990) conducted a study in a 
university lab school over a two-week period with 282 children ranging from Grade 1 
through Grade 6. Pitch-matching tests were conducted on three occasions. The children 
were asked to match pitch with a female soprano vocal model singing a descending minor 
third (G-E) on the first day, a male tenor vocal model singing the same interval on the 
seventh day, and a child vocal model on the fourteenth day. All vocal models were pre-
recorded before the study began to ensure accuracy of pitch. The results indicated that 
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the children were most accurate when echoing a child model and the least accurate when 
echoing a male vocal model (p < .05). As a "possible explanation," Green offered the 
following: 
. . . a child can most easily match a pitch presented by a voice similar in 
timbre to his or her own voice . . . [and] may have difficulty matching a 
pitch presented by a voice or instrument with a timbre different from his 
or her own voice, even when the stimulus pitch is presented in the octave 
and range of the child's voice. (p.229) 
Lloyd (1995) tested the effects of soprano, baritone and male falsetto vocal 
modeling on 128 children in first and fourth grade. Each subject was asked to echo 16 
patterns; all pitch patterns were either ascending or descending augmented fourths or 
minor sixths. The researcher chose these intervals "to avoid pitch patterns that are found 
frequently in elementary school songs" (p. 42). One-third of the children echoed the 
female vocal stimulus, one-third echoed the baritone stimulus, and one-third echoed the 
falsetto stimulus. 
Lloyd found little difference between the effectiveness of the soprano and falsetto 
voices; however, children in this study demonstrated difficulty in matching pitch with the 
baritone vocal model. There were significant differences between the children's accurate 
responses to soprano and baritone vocal models in Grade 1 (p < .05) and Grade 4 (p < 
.01) and between the falsetto and baritone vocal models in Grade 1 (p < .01) and Grade 4 
(p < .05). 
In addition to these one-time experiments and short-term studies, researchers have 
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examined the effects of teaching with different vocal timbres on children's singing when 
utilized over extended periods. Sims, Moore, and Kuhn (1982) studied the singing 
abilities of 60 American 5- and 6-year old children and 60 English 5- and 6-year-old 
children who had all received a minimum of one school year of music instruction. 
(Though an older study, the length of time that the children received treatment [one year] 
and the uniqueness of the design [American versus English children] warrant discussion.) 
The American students received music instruction for 30 minutes once per week by a 
female (mezzo-soprano) teacher and the English students received music instruction for 
20 minutes five times per week by a male (baritone) teacher. Pre-recorded stimuli 
included a male and female voice each singing 20 tonal patterns of varying length from 
one to six notes. The researchers recorded the children echoing these patterns and 
analyzed the results with a five-factor ANOV A. The researchers reported that, although 
the students in both groups responded more accurately to the female stimulus, the 
children who were taught by the male teacher scored significantly higher (p < .05). The 
researchers admitted that the discrepancy in results "may be accounted for by the 
disparity in amount and/or emphasis ofthe groups' prior music training" (p. 106). A 
pretest/posttest design would have allowed the researches to run an ANCOVA rather than 
an ANOVA to determine ifthere had been a difference in the groups at the outset of the 
study and to test for teacher effect. 
Montgomery (1988) studied 40 third graders ' abilities to match pitch with a male 
vocal model. The music teacher used a baritone voice with half the children and a 
falsetto voice with half the children during a 12-week treatment period. In the posttest, 
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the children were asked to match patterns with both a baritone vocal model and a falsetto 
vocal model. Though there were no significant differences between the treatment groups, 
students in both groups performed significantly more accurately when matching pitch 
with a falsetto model (p < .01 ). 
In addition to vocal timbres and ranges, researchers have studied children' s pitch-
matching abilities with electronic sound sources. In order to examine the effects of grade 
level, timbre, and register on children' s pitch-matching abilities, Price et al. (1994) tested 
216 students in Grades K-8 . The children in the study were selected from public 
elementary schools and were labeled as inaccurate singers by their respective music 
teachers. All children echoed male tenor, bass, and falsetto stimuli and two sine wave 
stimuli. The tenor and bass each sang a two-note stimulus from G3-E3, and the male 
falsetto stimulus was from G4-E4 (C4 was designated as middle-C); one sine wave 
stimulus was in the tenor/bass octave and the other was in the falsetto octave. 
The researchers found a significant interaction effect (p < .005) between the 
octave of the stimulus and the sex ofthe children; girls responded more accurately to the 
higher octave stimuli, while boys responded more accurately to the lower octave stimuli. 
The children responded significantly more accurately (p < .005) to the male stimuli than 
to the sine wave stimuli. In addition, Price et al. reported that the octaves of the stimuli 
had an effect on the octaves of the responses: "Stimuli in the high octave generated 
responses above C4 [middle C], whereas stimuli in the lower octave generated responses 
below middle C" (p. 281 ). Unlike other studies, there were no significant differences 
between sexes (for overall scores) or grade levels. 
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The previous results indicate that the timbre of a stimulus may have a significant 
effect on a child's ability to match pitch. As noted by Price et al. (1994), the children in 
these studies may have attempted to imitate not only the pitches of what they heard but 
also the timbre. When the timbre of the stimulus was far afield from the sound of their 
voices, some of the children may have utilized some of their effort on imitating the tone 
quality of the stimulus, and the pitch that they produced was less accurate. For example, 
in the study by Lloyd (1995), a reason for the children's lack of accuracy in matching the 
baritone model may have been in the research design. Lloyd instructed the children to 
"sing back what they heard" (p. 46). Accurate singers who took the instruction literally 
may have tried to reproduce the lower timbre and octave of the male voice but lacked the 
ability to sing that low. 
In both the study by Sims et al. (1982) and Montgomery (1988), the researchers 
employed similar designs -two different treatment groups (one being taught by a treble 
vocal model and one being taught by a baritone vocal model) with a posttest that 
consisted of echoing patterns by both baritone and treble vocal models. In both studies, 
the children were more accurate in engaging in pitch-matching activities with a stimulus 
in their singing range. What was surprising in the study by Sims et al. was that the 
children taught by the baritone vocal model matched pitch significantly better overall 
than the children taught by the female vocal model. Montgomery reported no significant 
differences between treatment groups. This seems to indicate that, although the timbre 
and octave of a stimulus seems to affect children's abilities to match pitch, there is 
evidence that the timbre of the vocal model utilized in class does not hamper the 
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children's learning to sing on pitch. 
Green (1990) did not state whether the teacher in the university lab school was a 
woman or a man. If it was a woman, then the students may not have had enough 
opportunities to learn how to perform an octave transfer by working with a male vocal 
model. The results, therefore, may have been a reflection on the children's former pitch-
matching experiences. Some ofthe fourth grade students in Lloyd's (1995) study had 
been previously taught by a male music teacher who used a combination of baritone and 
falsetto vocal modeling, but the remainder of the children had female music teachers. 
Lloyd did not discuss whether the students from the male music teacher's class 
demonstrated any greater accuracy with the baritone model. Those results would have 
been interesting to analyze; if the children who had experience working with a baritone 
model matched pitch with the baritone stimulus better than those taught by the female 
teacher, the results may have indicated that matching pitch with a male vocal model 
could improve with experience and exposure. Additionally, the intervals that Lloyd 
utilized were ascending and descending augmented fourths and minor sixths - intervals 
that would be relatively unfamiliar to the children who were tested. I believe that 
coupling an unfamiliar interval with an unfamiliar vocal model (baritone) may have made 
the pitch-matching more difficult for the children who had been previously taught by 
female music teachers. In my study, I not only examined children' s singing accuracy 
when engaging in pitch-matching activities with a baritone versus a falsetto vocal model 
but also examined how this ability may be affected by treatments of baritone and falsetto 
vocal modeling. 
In summary, the research on the effects of the timbre and octave of the stimulus 
on children's pitch-matching abilities has multiple gaps. Prior results have been due to 
varying grade levels, limited exposure to a male modal vocal model, and homogeneous 
grouping (all inaccurate singers). In my study, I examined children' s abilities to match 
pitch with a baritone versus a falsetto vocal model over 6 months with a heterogeneous 
group of kindergarten children. I also administered pre-, mid-, and posttests in order to 
examine the children's pitch-matching abilities and the development of their singing 
ranges over time. 
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Group versus individual singing. Classroom pitch-matching activities may be 
performed with children singing individually or as a group. Goetze (1985) examined the 
effects of unison (group) versus individual singing in conjunction with the effects of 
singing a song and a tonal pattern with lyrics versus singing on a neutral syllable. The 
participants in the study consisted of 165 children in kindergarten, first grade, and third 
grade. The researcher visited the children's classrooms and taught the song material. 
The song for the unison singing was a pentatonic folk song ("Pinto Pony"), while the 
testing instrument for the individual singing was a researcher-composed, four-beat phrase 
that contained the same melodic elements as the folk song (do, re, mi, and sol). All 
children were recorded singing a song with text and on the syllable "loo" in both unison 
and individual settings. 
Goetze found that individual singing, singing on a neutral syllable, and increased 
age all had significant positive effects on children's pitch-matching abilities. Based on 
these results, the researcher hypothesized that the ability to sing in groups may be 
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something that develops with age because young elementary children "might centrate on 
the dominating sound of other voices and not be able to simultaneously attend to [their] 
own [voices]" (p. 129). In addition, Goetze found that the girls in the study were 
significantly more accurate in pitch-matching than the boys. 
In a similar study, Cooper (1995) examined the effects of grade level, sex, and 
unison versus individual singing on pitch-matching abilities of 169 first through fifth 
grade students. The researcher pre-recorded a child's voice singing a four-note pattern. 
All participants echoed the pattern individually and in unison with a live female vocal 
model. Unlike Goetze' s study, there were no significant differences between unison and 
individual singing and no significant differences for sex. The participants' grade level 
was the only factor that had a significant effect on the accuracy of their responses (p < 
.01). Cooper found that pitch-matching abilities increased with grade level and that there 
was a significant difference between the pitch-matching abilities of the third and fourth 
grade students (p < .01) "with 8% ofthe variance accounted for by fourth graders singing 
more accurately than third graders in both conditions" (p. 227). 
Both Goetze (1985) and Cooper (1995) discovered that pitch-matching ability 
increased with age. Goetze reported that first grade and third grade children matched 
pitch significantly better than kindergarten children, and Cooper found that children in 
the fourth and fifth grades matched pitch more accurately than children in the first 
through third grades. Though there is evidence that pitch-matching ability may increase 
from one grade level to the next, I analyzed the data in my study in order to discover if 
there was any increase in children's pitch-matching abilities during the kindergarten year. 
Home music environment's effect on pitch-matching. Persellin (2006) 
examined the effects of teaching techniques, music aptitude, and home environment on 
the pitch-matching accuracy of 134 kindergarten children. Over a period of 8 months, 
three different kindergarten teachers taught their classes songs using one of three 
methods: 
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A) Sing For Classes: The music teachers only sang for the children and not with 
the children. Even when the song was well-learned, the teachers continued to 
listen to the children sing and did not vocally join the class. Forty-nine children (n 
= 49), 22 boys and 27 girls, were in the Sing For Classes. 
B) Sing With Classes: The music teachers sang with the class and not for the 
class. They encouraged the class to sing along with them even while learning a 
new song. This group consisted of 39 children (n = 39), 22 boys and 17 girls. 
C) Sing Both For and With Classes: Teachers taught and reinforced songs as they 
deemed appropriate singing both for and with the class. Forty-six children ( n = 
46) were in the Sing Both For and With Classes, 25 boys and 21 girls. (p. 42) 
In order to test for treatment effects, all children were administered the Vocal 
Accuracy Assessment Instrument (V AAI) and the PMMA at the beginning and end of the 
study, and 92 parents completed the HOMES questionnaire. (The V AAI is a pitch-
matching instrument which is comprised of the eight phrases of the criterion song from 
the SVDM as developed by Rutkowski [1996] but which is scored with a focus on "vocal 
pitch accuracy rather than upon vocal development" [Persellin, 2006, p. 43].) The results 
indicated that, though all groups showed significant improvement from the V AAI pretest 
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to the posttest (p > .00), none of the various treatments had a significant effect on the 
improvement in the children' s vocal accuracy; however, a significant positive 
relationship was found between the HOMES scores and the improvement in the V AAI 
scores (p = .0148). Further analysis indicated that two ofthe HOMES test items were 
responsible for the positive correlation with the V AAI scores; children who were allowed 
to play tapes and CDs and children whose parents played a musical instrument 
demonstrated significantly greater improvement (p = .03) on their vocal accuracy over 
the course of the study. 
Persellin's results appear to lend further credence to the positive effects of an 
active home musical environment on children' s music achievement- specifically in the 
area of pitch-matching abilities. What have not been studied are the individual effects 
that a mother' s and father ' s home musical lifestyles have on children' s pitch-matching 
abilities and the development of children' s singing voices in terms of their singing range. 
In my study, I included data that indicated the amount and types of music activities that 
the children experienced in their homes and also the amount and types of musical 
interaction that occurred between individual parents and children in order to search for 
correlations with the children' s singing range development and pitch-matching abilities. 
Conclusions: The Literature Review's Impact on My Study 
Two of the primary areas of children' s vocal abilities that researchers have 
examined are pitch-matching and singing range. Factors that may have an effect on 
children's pitch-matching and/or singing range development include: the home music 
environment (Apfelstadt, 1984; Persellin, 2006), vocal models (Green, 1990; Lloyd, 
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1995; Small & McCachem, 1983; Price et al., 1994), the inclusion of individual and 
small group singing (Goetze, 1985; Rutkowski, 1996; Cooper, 1995), and kinesthetic 
activities (Apfelstadt, 1984; Liao, 2008). Though these topics have been studied in 
depth, there are still gaps in the research due to the multiple factors that have an effect on 
children' s singing abilities. Researchers have typically isolated variables that affect 
children's pitch-matching and vocal development, which has constricted the nature of the 
findings. The particular combination of male vocal modeling in school and its effects on 
children' s singing range development and pitch-matching abilities has yet to be 
researched. 
Early influences at home have been shown to have an effect on children' s pitch-
matching and singing abilities (Apfelstadt, 1984; Brand, 1986). Because research has 
shown that it is usually the mothers, not the fathers, who sing with their children 
(Custodero, Britto, and Brooks-Gunn, 2003; Custodero & Johnson-Green, 2003), some 
children' s lack of accuracy in matching pitch with a male modal vocal model may simply 
be from lack of exposure to singing with a male vocal model. The amount of singing that 
fathers do with and to their children in the home could have a relationship with the 
children's singing range development and pitch-matching abilities when working with a 
male vocal model in school. 
Children's vocal development can be monitored with the use of a testing 
instrument such as the SVDM (Rutkowski, 1990). I included the SVDM in my study so I 
could gauge the vocal development of the children in terms of their singing ranges. 
Though many researchers have focused on factors that affect children's pitch-matching 
abilities, none have examined the effects of various vocal models on kindergarten 
children' s singing range development. Understanding the effect of a baritone vocal 
model versus a falsetto vocal model on kindergarten children' s singing range 
development would fill this gap in the literature. 
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Kindergarten children are still at the beginning stages of vocal development; the 
results of studies have repeatedly shown that pitch-matching improves with age (Cooper, 
1995; Goetze, 1985; Green, 1994). In their assessment ofyoung singers, Flowers and 
Dunne-Sousa (1990) observed, "Children more accurately echoed melodic contours than 
correct pitches or intervals" (p. 102). Though individual pitches may be sung incorrectly, 
a clue to children' s correct perception of melodic material and the progress that they are 
making in developing their singing voices can be gleaned by examining whether or not 
they can correctly echo the interval or contour of a· stimulus. In consideration of this 
observation, in my study, I analyzed both the children' s accuracy to the given pitch and 
their accuracy to the given interval. 
I have often wondered why some students were able to match pitch with my 
baritone voice while others seemed to need to hear a stimulus in their own range. Was it 
simply random? Did their earlier experiences with music at home have an effect? In this 
study, I examined the latter of these possible factors on kindergarten children's pitch-
matching abilities and singing range development in conjunction with male baritone 
versus falsetto vocal modeling in the classroom. I attempted to discover if there are 
benefits, in terms of pitch-matching accuracy and overall singing range development, for 
children to learn to perform an octave transfer when working with a male vocal role 
model, or if it is more developmentally appropriate for young children to hear music in 
the octave in which they will reproduce the sound. 
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CHAPTER3 
Design and Methodology 
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The purpose ofthis study was to discover the effects, if any, ofbaritone and 
falsetto singing models on kindergarten children's singing range development and pitch-
matching abilities. An additional purpose was to determine if there is a relationship 
between the amount of singing that fathers do with and to their children in the home and 
those children's singing range development and pitch-matching abilities. 
In order to answer concerns in these areas, I addressed the following questions: 
1. What effect, if any, does a male music teacher ' s use/nonuse of falsetto 
have on kindergarten children' s singing range development? 
2. What effect, if any, does a male music teacher's use/nonuse of falsetto 
have on kindergarten children' s pitch-matching abilities? 
3. Is there a correlation between the amount of singing that fathers do with 
and to their children in the home and those children's singing range 
development? 
4. Is there a correlation between the amount of singing that fathers do with 
and to their children in the home and those children's pitch-matching 
abilities? 
Researchers who have conducted studies in this area have typically focused on 
children's pitch-matching accuracy (Cooper, 1995; Flowers & Dunne-Sousa, 1990; 
Geringer, 1983; Goetze, 1985) or children's vocal range development (Dansereau, 2005; 
Levinowitz et al., 1998; Rutkowski, 1986; Rutkowski, 1996; Rutkowski & Miller, 2003). 
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None, however, have examined the effects of male vocal modeling in the school on 
children's singing range development and pitch-matching abilities. In addition, it has yet 
to be considered whether the amount of singing that fathers do with and to their children 
in the home correlates with kindergarten children' s singing range development and/or 
pitch-matching abilities both upon entering kindergarten and after a treatment period 
when those children are taught by a male vocal model in school. 
Research Design 
In this quasi-experimental study, I utilized a pretest/rnidtest/posttest non-
equivalent groups design (Trochim, 2006). I sent an updated version of the Home 
Musical Environmental Scale (HOMES) questionnaire to the parents of the participants at 
the outset of the study in order to determine the amount of singing the fathers and 
mothers did with and to their children in the homes. Over a period of 20 weeks, two 
classrooms of children attended music class being taught by a baritone vocal model and 
two classrooms of children attended music class being taught by a falsetto vocal model. 
Both treatments were typical vocal modeling techniques utilized by male elementary 
school music teachers (neither treatment could be considered "experimental"). During 
each testing phase, I administered the Singing Voice Development Measure (SVDM) and 
a test for pitch-matching accuracy. 
Participants 
The participants were 5- and 6-year-old kindergarten children from a suburban 
town in the northeastern United States. The kindergarten in the participating school 
consisted of four classes that met for a half-day each (two in the morning and two in the 
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afternoon). Each kindergarten class had one half-hour music class per week. The 
demographics of the town were 97% Caucasian with the remaining 3% representing 
African-American, Asian, Hispanic, and Native American descent (Mass.gov, 2010). 
The school had similar demographics: 92% Caucasian, 1% African-American, 1% Asian, 
2% Hispanic, and 4% multi-race, non-Hispanic (Massachusetts Department of 
Elementary and Secondary Education, 201 0). Most residents in the town owned their 
own homes, and their incomes were slightly below the state average (Mass.gov, 2012). 
Prior to the commencement of the study, I applied for and was granted approval 
for the use of human subjects by Boston University's Institutional Review Board (IRB). 
I arranged permission with the school district's administration prior to the start of the 
school year for students to take part in the study, and I sought and received consent from 
parents during the first month of school. All permission forms were returned. Of the 72 
children who were enrolled in kindergarten in the town' s elementary school, 66 parents 
granted permission for their children to be part of the study. 
Procedures 
The children who participated in the study were in four intact classrooms. The 
classes were separated into two main groups: two classes (n = 29) were in the baritone 
group, and two classes (n = 37) were in the falsetto group. I determined assignment to 
treatment groups by a roll of dice. 6 There were two kindergarten classroom teachers, and 
both included music in their regular classroom curricula. To account for the differences 
6 If Teacher A rolled higher her baritone group would be in the morning and falsetto group in the 
afternoon; Teacher B would then have the opposite configuration. If Teacher B rolled higher, her 
baritone group would be in the morning and falsetto group in the afternoon; Teacher A would 
then have the opposite configuration. Teacher B rolled higher. 
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in classroom music activities that occurred outside of the music room, the baritone group 
consisted of one class from Teacher A and another from Teacher B; the same was true of 
the falsetto group. Each kindergarten teacher taught a morning and an afternoon session. 
To account for effects of the time of day in which instruction was received, the morning 
session had a baritone and a falsetto group, and the afternoon sessioiJ. also had a baritone 
and a falsetto group. Teacher A's morning class became part of the falsetto group along 
with Teacher B's afternoon class. The baritone group consisted ofTeacher A's afternoon 
class and Teacher B's morning class. 
At the commencement of the study, I sent the modified HOMES questionnaire to 
the parents of the 66 children whose gave consent for their children to participate to 
determine the amount of music in the children's homes. Most parents returned the 
HOMES questionnaire within a week or two. I made follow-up calls to parents who did 
not complete the questionnaire. Some stated that they had lost or did not receive the 
original. In such cases, I sent an additional questionnaire. A small percentage did not 
respond to my inquiries and also did not return a completed HOMES questionnaire. 
I administered the SVDM pre-, mid-, and posttests to gauge the children's singing 
ranges over the course of the study. During the first class with vocal instruction, I 
followed the instructions as described by Rutkowski and Miller (2003) and taught the 
SVDM procedures to the kindergarten classes as a whole in order to avoid explaining the 
procedures to the children individually. Arrangements were made with the kindergarten 
teachers for the children to be pulled out of class later that same week to take the SVDM, 
and I tested individual children in a quiet hallway area outside their regular classrooms. I 
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administered the SVDM midtest after the children had ten music classes that included 
vocal instruction; depending upon the class, this occurred during the month of December 
or January. Finally, all children took the SVDM posttest after their 20th class with vocal 
instruction. Due to holidays, school assemblies, and a snow day, some classes 
experienced an occasional one-week lapse in instruction; therefore, the 20th class ranged 
from the beginning to the end of March. Though all classes did not take the posttest in 
the same week, I made the determination that the amount of instruction was a more 
important factor in this study than the time between pretest and posttest. Had I 
administered the posttest to all of the children in the same week, some children would 
have had two or three fewer classes of instruction than others; this would represent a 1 0-
15% discrepancy in the amount of treatment. This decision was substantiated via a 
personal communication with the author of the test; Rutkowski stated, " ... what's most 
important is that the students were tested with SVDM (posttest) approximately the same 
time frame after their last class" (J. Rutkowski, personal communication, August 21 , 
2013). 
There were pre-, mid-, and posttests to gauge the children's pitch-matching 
abilities. All children were individually tested in a group setting during the first, 1Oth, 
and 20th music classes that included vocal instruction. I administered the pitch-matching 
pretest in early October. I then administered the pitch-matching midtest during the 1Oth 
music class that included vocal instruction; depending upon the class, this occurred 
during the month of December or January. Finally, all children took the pitch-matching 
posttest during the 20th class with vocal instruction. Due to holidays, school assemblies, 
and a snow day, some classes experienced an occasional one-week lapse in instruction; 
therefore, the 20th class ranged from the beginning to the end of March. As with the 
SVDM testing, I made the determination that the amount of instruction was a more 
important factor in this study than the time between pretest and posttest. 
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All children were audio and videotaped during testing. The purpose of this was to 
have two records of the testing in the event that (a) a child's identity could not be 
determined from the audio recording or (b) the audio files were somehow lost or 
damaged. Testing sessions of the children's singing range development and pitch-
matching abilities were audio recorded using a Zoom H2 Handy Recorder with a built-in 
condenser microphone and a Sony DCR-DVD850 DVE Handicam Camcorder. During 
the singing range development testing, I placed the audio recorder next to the child and 
set up the video camera to capture both the child and me. Only children who were 
involved in the study took the singing range development test. During the pitch-matching 
testing, the children were seated in a circle formation with me in the center. I placed the 
audio recorder next to me but close enough to the children so that their voices could be 
clearly captured on the recording. I set up the video camera on a tripod to capture the 
entire class. The camera's presence did not appear to be an issue for the children. 
Outside of a few initial waves at the video camera, most children ignored it. I left the 
camera on its tripod for the entire class even though the testing session only took 
approximately 1 0 minutes. Children who were not involved in the study were seated 
with their backs to the camera. All children took part in the pitch-matching testing 
session because it was a typical classroom activity and audio taping children's responses 
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is a typical way of assessing their singing. The recordings of those children not involved 
in the study were discarded after the taping session and their responses were not included 
as part of my study. 
Treatment/Intervention 
During the month of September, the lessons in the first four music classes 
consisted of speech, movement, and instrumental activities. I did not sing with the 
children until all consent forms were returned and I was able to establish which children 
were given permission to take part in the study.7 Over a period of20 weeks, all classes 
experienced the same song material, number of contact hours, and similar instruction. If 
a snow day, teacher workshop, school assembly, or holiday caused a class to miss 
instruction, those children were not given midtests or posttests until they had received the 
same amount of contact time as the other classes. There were three differences in 
instruction between the two experimental groups. First, I exclusively utilized my 
baritone voice with the baritone group and my falsetto voice with the falsetto group. 
Secondly, I would occasionally do a brief activity with the children in the baritone group 
to help them understand octave transfer. For example, if children were singing too low, I 
would fmd a child who was singing in the proper range. I would then ask the other 
children to listen to that child echo a phrase from the song we were singing; I sang and 
then the child sang. I then called on individuals to sing the same phrase to hear if they 
were singing in the proper range. The third difference in instruction was that I would 
occasionally do a brief activity with the children in the falsetto group to help them 
7 All consent forms were returned. Of the 72 children enrolled in kindergarten, 66 were granted 
permission to take part in the study and six were denied permission to take part in the study. 
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understand that my falsetto was in the same range as their singing voices. For example, if 
children were singing too high, I would do the same procedure as described for the 
baritone group. These are teaching procedures that would be part of a typical elementary 
school vocal program involving a male music teacher, so neither group should be 
considered to have received special treatment. 
Data Collection 
Home Music Environmental Scale (HOMES). In September 2009, I sent a 
consent form and questionnaire to all parents of the children involved in the study. The 
original questionnaire was developed by Brand (1985) and is titled the Home Music 
Environmental Scale (HOMES). Brand designed the questionnaire to measure "(a) 
parents' attitude toward music and musical involvement with child; (b) parental concert 
attendance; (c) parent-child ownership and use of record/tape player, records, tapes; and 
(d) [if the] parent plays a musical instrument" (p. 115) (Appendix E). I made several 
modifications to the original questionnaire in order to account for differing musical 
practices in the home by the mothers and fathers of the children (described in detail 
below) and to modernize the instrument. 
Of special interest to me were the musical interactions (or "musical involvement" 
as Brand phrased it) in the homes between the fathers and the children. In the original 
version, the questions were directed to both parents. For example, in item "e" in Section 
B of the original HOMES questionnaire, parents are asked to rate the amount of singing 
they have done with their child on a five-point Likert scale. The researcher scoring this 
testing instrument cannot know whether the mother, father, or both reported this activity. 
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In my study, I included all ofthe original items in the HOMES questionnaire, but I split 
some sections to allow for different answers to be given by the mothers and fathers in 
order to eliminate the ambiguity of the original version of the HOMES. To accomplish 
this, I reorganized the items by the types of musical activities that occur in the home. For 
example, in Section B of the original HOMES, parents are to rate "the extent to which 
they have" (a) provided children's records for their child, (b) helped their child learn 
songs, (c) provided toy musical instruments, (d) provided toys that make sounds or 
music, (e) sung with their child, and (f) sung to their child. I divided these questions into 
those that pertained to parents singing with and to their children (items b, e, and f) and 
those that pertained to the parents providing the children with material goods (items a, c, 
and d). I placed the questions pertaining to singing practices in sections to be answered 
separately by the mothers and fathers. I also added a question in the fathers' section in 
which I asked them to gauge the amount of falsetto versus modal singing that they did in 
the home on a pair of Likert scales. Other changes included updates of "record/tape" 
references to "tape/CD/MP3" and "record or tape player" to "CD or MP3 player." This 
update is similar to Persellin's (2006) update in which the researcher added "CDs" and 
removed "records" from the questionnaire. 
HOMES scoring. I separated the data from the HOMES questionnaire into three 
different scores. All children in the study whose parents completed the HOMES (n = 62) 
received an overall score, a score for the amount of fathers' singing with and to their 
children in the home, and a score representing the amount of mothers' singing with and to 
their children in the home. The mothers' and fathers' singing scores were computed as 
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the total scores of items C4 and D4 ofthe HOMES (See Appendix E). These were the 
questions that specifically addressed the parents' singing interactions with their children 
in which they (a) helped their children learn songs, (b) sung with their children, and (c) 
sung to their children. Of those who responded to the HOMES, there were two 
households in which the children had no contact with their fathers. The HOMES results 
in these two instances were not discounted for being incomplete but rather utilized to aid 
in the finding ofthe relationship of paternal singing in the home and children' s singing 
abilities. The score entered for the fathers' responses on the Likert scale in these cases 
was "0" as opposed to "1." I deemed the rating of "0" rather than "1 " appropriate to 
differentiate between a household with the presence of a father who may convey some 
interest or opinion on singing (whether positive or negative) by his words or actions and a 
household without such a figure. 
The scores for the HOMES questionnaires could range from 13 (indicating a low 
level of musical activity in the home) to 73 (indicating a high level of musical activity in 
the home). As in other studies (Brand, 1986; Persellin, 2006), I treated the HOMES data 
as parametric data. Yes/no questions were scored " 1" for "yes and "0" for "no," while 
other questions could have scores that range from 1-4 or 1-5. I gave all unanswered 
questions a score of"O." The first section (Section A) included questions about the 
children's musical home lives (whether or not they played a musical instrument, their 
concert attendance, and their listening of records/tapes/CDs/mp3 s ); four of these 
questions were yes or no questions (yes = 1, no = 0), and two of these questions were 
scored on a Likert Scale (1-5). In the second section (Section B), parents (together) rated 
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the extent to which they supplied musical items for their children (toys, videos, 
recordings, and instruments); this was also scored on a Likert Scale (1-5). In the third 
section of my version of the HOMES (Section C), the questions were directed toward the 
mother. The first three questions in this section were designed to query the amount of 
performing and concert attendance done by the mother. In the next three test items, 
mothers were to rate the amount of singing that they did with and to their children; these 
test items were graded on a Likert Scale (1-5). Next, the mothers were asked to rate the 
importance that they placed on music from "not important" to "essential" in the lives of 
their children; this test item was scored on a 1-4 scale. The section for the father (Section 
D) was exactly the same as for the mother with one addition that I created- the fathers 
were asked to rate the amount of time they spent singing in their modal voice versus their 
falsetto on two Likert scales. 8 (The scores tabulated for this question were used for 
analysis, but I did not include them as part of the larger HOMES scores because whether 
or not the fathers sang in their falsetto voices could not be counted as either a higher or 
lower amount of musical activity.) I then added up the points from each of the questions 
to derive an overall HOMES score for each child. 
As mentioned, I computed three different scores from each HOMES 
questionnaire: an overall score, a score for the amount of father's singing with and to his 
child, and a score representing the amount of mother's singing with and to her child. The 
overall HOMES scores could range from a low of 13 to a high of73 while the mothers' 
and fathers' scores could range from 0 to 15. I derived the mothers' and fathers' scores 
8 In the questionnaire, I used the term "natural" voice rather than modal voice because I assumed 
that this would be more easily understood. 
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from the three Likert scales in Sections C and D of the HOMES in which the individual 
parents were asked to gauge the amount of singing that they did with and to their 
children. Although some of these analyses were beyond the scope of my research 
question, I chose to follow the model of previous studies (Brand, 1985; Mallet, 2000; 
Persellin, 2006) and administer the entire HOMES. My research focus was on the 
amount of singing that the fathers did with and to their children, but I included the 
addition of the overall HOMES scores and the mothers ' scores to determine if any 
significant relationships between the fathers ' HOMES scores and the children' s singing 
scores were unique or in common with the overall home music environment and/or the 
amount of singing that the mothers ' HOMES scores. Having the mothers ' scores and 
fathers ' scores also allowed me to determine if there was a significant difference between 
the amount of singing done by the mothers and fathers in the children' s homes. 
HOMES reliability. I chose the HOMES questionnaire over similar 
questionnaires for its strong reliability rating. Brand reported a reliability rating of .86 
(Brand, 1985). Mallet (2000) reported a similar reliability coefficient of .75 for the 
HOMES questionnaire in a study of parental music attitude. Reliability results for my 
study are found in Chapter 4 and reported with Cronbach's alpha coefficients (Morgan, 
Leech, Gloeckner, & Barrett, 2004). 
Singing range development instrument. I assessed the children' s singing range 
development by administering the Singing Voice Development Measure (SVDM) as 
developed and revised by Rutkowski (1996). In the SVDM, children are rated on the 
range they use to sing a criterion song (Figure 13). Rutkowski and Miller (2003) listed 
detailed testing procedures for the administration of the SVDM. These testing 
procedures are first administered to the group as a whole in order for the children to 
become acquainted with the procedure, and then students are tested individually. 
SVDM: Procedures for Test Administrator 
1. Play the first pattern on the tone bells or piano (ex: "see the bird"). 
2. Sing the first pattern for the children with the text or "bum." Do not use any 
accompaniment. 
3. Have the children echo. Again, do not use any accompaniment. 
4. Repeat steps 1-3 with each pattern. 
5. Do not pause in between any of the above steps. 
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6. For half of the group of children, perform steps 1-5 on text first, then on "bum"; for 
the other half, perform steps 1-5 on "bum" first, then on text. (p. 7) 
PATTERNS: 
~~ I J J J 1£9 J I J J J I~; ~ J 
See the bird, in the sk-y. See it fly, 0 - ver me. 
~~ J J J IJ? J J I J7l J I Y] J 
Look up now, in the sky. There it goes, fly - ing by. 
Figure 13 from "A Longitudinal Study of Elementary Children 's Acquisition of Their 
Singing Voices, Rutkowski and Miller, UPDATE: Applications of Research in Music 
Education, Fall-Winter 2003, © National Association for Music Education (formerly 
MENC). Used with permission. 
II 
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In my study, I followed the instructions as outlined by Rutkowski and Miller 
(2003) and utilized the revised SVDM (Rutkowski, 1996). I administered all tests using 
my baritone voice with the baritone treatment group and my falsetto voice with the 
falsetto treatment group. 
SVDM scoring. Rutkowski designed the SVDM so that a researcher can assign 
each singer to a category without quantifying the deviations from each individual pitch. 
There are nine categories in the SVDM that range from "Pre-Singer" to "Singer" (see 
Appendix D for a complete listing of categories). A "Pre-singer" is described as one who 
"does not sing but chants the song's text," while a "singer exhibits the consistent 
extended singing range" (Rutkowski & Miller, 2003, p. 8). The SVDM can be 
considered a continuous rating scale in that it fits the definition that the scores "are values 
of a variable that can be viewed as being located on a continuum, ranging from high to 
low levels of the variable" (Gall, Borg, & Gall, 1996, p. 172), and, therefore, the SVDM 
data can be analyzed with parametric statistics. In addition, researchers utilizing the 
SVDM have treated it as a continuous rating scale (Levinozitz et al., 1998), and 
researchers utilizing the SVDM have employed parametric statistics when analyzing the 
data (Rutkowski, 1996; Rutkowski & Miller, 2003). 
All SVDM sessions were both audio recorded as WAY files and videotaped. I 
downloaded the recordings of the SVDM from the audio recorder onto a computer with 
Audacity and iTunes. For the scoring of the SVDM, I recruited three judges who were 
not otherwise involved in the study. These judges were professional vocal music teachers 
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whom I trained in the scoring of the SVDM. I met with each individually and described 
the testing and scoring procedures. 
I used Audacity to remove my voice and the instrumental prompt from the 
recordings. Each track was spliced so that, upon listening, the child's responses would be 
heard in one continuous flow. This was done so that the judges would not know the 
name or sex of the children, nor would they know if the child was in the baritone group 
or the falsetto . I then used iTunes to make CDs for the judges. Recordings were coded 
with six-digit numbers to keep names and sexes confidential. 
All SVDM recordings were sent to the judges after all the children in the study 
had completed the posttest. There were a total of 198 SVDM recordings, and each judge 
received one-third of them. In addition, I randomly selected nine recordings from each 
judge to be sent to the other two judges, making a total of 84 recordings for each judge. 
This allowed me to have 27 recordings that were rated by all three judges so that I could 
check for inter-rater reliability. I did not send each judge all ofthe recordings because I 
deemed that this would be too many for each of them to score, and I wanted to avoid rater 
fatigue. 9 I determined that 27 scores would be ample for inter-rater reliability because 
Rutkowski and Miller (2003) were able to determine inter-rater reliability of SVDM 
testing with only 25 participants. Once the judges returned their scores, I entered the 
information into a computer with both Excel and SPSS software. 
SVDM reliability. I chose this instrument for its history of use and reliability. 
9 Rutkowski (1990) attributed rater fatigue as a possible reason for lowered reliability ratings in a 
study involving the SVDM; the researcher reported higher reliability ratings when comparing the 
pilot test (N = 70, r = .97) to the main study (N = 162, r = .88-.94). 
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The SVDM has been utilized in multiple research studies since the mid-1980s with a 
wide range of subjects from children in preschool (Dansereau, 2005) to sixth grade 
(Guerrini, 2006; Levinowitz et al. , 1998; Mang, 2006; Rutkowski, 1986; Rutkowski, 
1996; Rutkowski & Miller, 2003). Rutkowski (1996) reported reliability ratings between 
.77 and .95 when utilizing the SVDM with kindergarten children, and Levinowitz et al. 
(1998) found their reliability scores for grades 1-5 to be "consistent with the interjudge 
reliabilities reported in three of Rutkowski's studies" (p. 40). Dansereau (2005) reported 
a reliability rating of .95 when testing preschool children with the SVDM, and Guerrini 
(2006) reported interjudge reliabilities ranging from .86 to .95 when using the SVDM 
with fourth and fifth grade children. Reliability results for the SVDM in my study are 
found in Chapter 4 and reported with intraclass correlation coefficients (Osborne, 2008). 
Pitch-matching instrument. I tested the children' s pitch-matching abilities 
using a criterion song called "Cuckoo" (Figure 14) and the psychomotor process 
described in Chapter 1. I utilized this song as described by Choksy (1981 ), because it is a 
singing activity in which the children sing a response on a descending minor third 
interval. 10 Testing children's pitch-matching abilities by giving them a stimulus on a 
descending minor third has been utilized by Green (1990), Price et al. (1994), and 
Yarbrough, Bowers, and Benson (1992). 
During the pitch-matching testing, the children sat in a circle formation with me 
in the center. The entire class echoed the first two phrases of the criterion song. As I 
10 The third phrase in the original is: Here I am. I felt that the analysis of the children' s pitches 
would have been complicated because of the r sound, m sound, and the diphthong on the " I." I 
changed it to "Cuckoo" (pronounced "koo koo"), so that the children would be sustaining a 
single, pure vowel sound. 
sang the last phrase, I rolled a ball to one of the children. Only the child who received 
the ball sang the final "cuckoo." 
1st Teacher 
2nd Students 
Cuckoo 
1st Teacher 
2nd Students 
1st Teacher 
2nd Solo 
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heard a cuck - oo. Cuck - oo, where are you? Cuck - oo. 
Figure 14. "Cuckoo" from The Kodaly Context by Choksy 
When children were not on pitch, I asked them to try a second time, first 
demonstrating the pitches that they sang and then where I liked them to place their 
voices. (For example, "Thank you, Sarah. I heard you sing here in your voice, ' Cuck-
oo' (D-B). Can you sing it here in your voice, 'Cuck-oo' (G-E)?") Whether a child was 
accurate or inaccurate on the second attempt, I proceeded to the next child. When there 
were multiple attempts, I graded the most accurate attempt because I felt that this was a 
representation of how closely the children could emulate the target pitches. As with the 
SVDM testing, all vocal modeling was performed in my baritone voice with the baritone 
group and my falsetto voice with the falsetto group. 
Pitch-matching scoring. All pitch-matching testing sessions were both audio 
recorded as W A V files and videotaped. I downloaded the W A V files from the recorder 
to a computer with the software Audacity. The videos were not downloaded to the 
computer but rather utilized to ascertain the identity of the children in the audio files if 
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necessary. There were no problems with identifying any of the children in the audio 
files , so the videos were deleted. I labeled the individual files with the child's name, date 
and the descriptor "pitch" (Ex. John_ Smith _1 0-01-09 _pitch). Recordings were analyzed 
for pitch accuracy using a Korg AT -2 electronic chromatic tuner. I used the program 
Audacity to isolate sound events in the W A V files. The most stable part of the pitch was 
looped to allow for an accurate measurement with the chromatic tuner. This was similar 
to the methods used by Price et al. (1994) with MacRecorder software to extend and loop 
pitches for analysis. Sometimes the tuner did not give an accurate reading due to a 
clipping sound when the samples were looped. When I could not get an accurate reading 
with the chromatic tuner, I used a Korg X5D keyboard with a pitch bend wheel and 
matched the pitch by ear. The pitch bend wheel was an important feature because 
children' s responses tended to fall between tempered pitches. I was then able to capture 
the pitch with the chromatic tuner from the sound generated by the keyboard. Children' s 
responses that were within a quarter step(± 50 cents) of a given pitch were considered 
"in tune" for this portion of the study. 
I created two different scores for each child and each test (pre-, mid-, and posttest) 
with the pitch-matching data: Total Deviation from the Stimulus (TDS) and Total 
Deviation from the Interval (TDI). A response that matched the given pitch or interval 
was awarded a TDS or TDI score of "0" -representing no deviation. Each half step that 
a child deviated from the given pitch or interval was given a value of "1"- this is similar 
to the scoring methods used by Price et al. (1994) with the exception that they divided the 
half-step into 4 increments (a half-step discrepancy of pitch would have been given a 
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score of "4"). TDS scores were always positive integers, while TDI scores could be 
positive or negative depending upon whether the child's response augmented or 
diminished the interval. For example, if the stimulus was G3-E3 and the child echoed 
G3-F3, the child would receive a TDS score of"1" and a TDI score of"- I" (representing 
a shrinking of the original interval by a half-step). This allowed me to collect data not 
only on the children's pitch-matching accuracy but also on their accuracy to the given 
interval. I then combined the TDS and TDI scores to form a Pitch-Matching Total 
(PMT), which indicated the children's overall accuracy. 
The TDI data were transformed to absolute values for purposes of achieving a 
PMT score. I used absolute values in computing the PMT to avoid yielding faulty data, 
as I will demonstrate in the following examples. If a child had been given a stimulus of 
G3-E3 (a minor third) but he echoed F3-D3 (the wrong notes, but the correct interval), 
this child received a TDS score of "4" (G3-F3 = 2 [2 half steps] and E3-D3 = 2) and a 
TDI score of"O." The combination ofthe absolute values ofthese two scores (4 + 0) 
would result in a PMT score of"4." A second child may have sung F#3-E3. This child 
received a TDS score of"l" and a TDI score of"-1". This child's PMT score would be 
"2" (1 + 1). Without the absolute value for TDI, this child's PMT score would reflect a 
perfect response [1 + (-1) = 0]. 
Lastly, I combined the TDS and TDI scores to form a PMT because I deemed that 
the TDS, when examined alone, yielded an incomplete description of a child's pitch-
matching ability. For example, if one child sang a response of A-D and another child 
sang a response of A-F#, they would both be given a TDS score of"4." The second child 
simply transposed the stimulus, while the first child changed both the pitches and the 
interval. When combining the TDS and TDI, the first child would receive an "8" while 
the second child would receive a "4." 
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Pitch-matching reliability. Because my pitch-matching instrument is researcher-
designed, published reliabilities are not available for my measure; however, in studies 
where measures with similar procedures and the descending minor 3rd were used, 
reported reliabilities were high. For example, Green (1990) utilized three trained 
evaluators and reported a reliability rating of .93, and Price et al. (1994) reported that an 
"independent interreliability observer" found 97% of the scores to be correct within an 
eighth of a step (p. 275). Yarbrough, Bowers, and Benson (1992) also reported 97% 
agreement between scoring by one of the researchers and an independent judge. 
I sent 50 of the pitch-matching recordings to a judge who was also involved in scoring 
the SVDM so that I could calculate inter-rater reliabilities for the pitch-matching 
instrument. Reliability results for the SVDM in my study are found in Chapter 4 and 
reported with intraclass correlation coefficients (Osborne, 2008). 
Plan for Analysis 
HOMES questionnaires were sent to the parents of the children in my study. The 
SVDM and pitch-matching testing were conducted at the beginning, middle, and end of 
the study. Once I collected all data, I compiled them using SPSS software. 
HOMES data analysis. As stated previously, I separated the data from each 
HOMES questionnaire into an overall HOMES score, a score reflecting the amount of 
singing that the father reported to do with and to his child, and a score reflecting the 
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amount of singing that the mother reported to do with and to her child. I subjected the 
data from the HOMES to three one-way ANOVAs to test ifthere were any significant 
differences between the two treatment groups. Pearson product-moment correlations 
were computed to check for correlations among the fathers' HOMES scores, SVDM, and 
pitch-matching data. I placed the results ofthe analyses in a correlation table to 
demonstrate the relationships between the amount of singing that fathers did with and to 
their children in the home and the children's SVDM and pitch-matching data. 
SVDM and pitch-matching data analysis. I analyzed the children's scores on 
the SVDM and pitch-matching instrument with a MANCOV A. I ran the MANCOV A 
with treatment group (baritone or falsetto) as independent variable, the SVDM and pitch-
matching pretests as covariates, and the midtest and posttest data for the SVDM and 
pitch-matching tests as dependent variables. After running the MANCOV A, I ran 
repeated measures ANOVAs with the data to discover ifthe children's singing range 
development and/or pitch-matching abilities changed over the course ofthe study. 
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CHAPTER4 
Results 
Data in my study consisted of: singing range data, pitch-matching data, and data 
reflecting the amount of singing that fathers did with and to their children in the home. 
The 66 children involved in the study completed all of the singing range development and 
pitch-matching measures, and 94% (n = 62) of the parents of the kindergarten children in 
the study completed the HOMES questionnaire. The 62 HOMES questionnaires were 
completed by 62 mothers and 60 fathers. 
Reliability Ratings 
As suggested by Morgan, Leech, Gloeckner, and Barrett (2004), I tested the 
internal reliability of the HOMES questionnaire with Cronbach's alpha. An analysis of 
the data from the HOMES questionnaire yielded a satisfactory reliability with a 
Cronbach's alpha coefficient of .84. This is similar to previously reported reliability 
ratings for the HOMES (Brand, 1985; Persellin, 2006). In my study, I separated out the 
fathers' and mothers' singing interaction scores for additional analysis. The fathers' 
responses were recorded in section D4 of the HOMES questionnaire. When computing 
only the fathers' responses about their singing interactions with their children, 
Cronbach's alpha was .96. The mothers' scores were recorded in section C4 of the 
HOMES questionnaire. When computing only the mothers' responses about their singing 
interactions with their children, Cronbach's alpha was .95. 
Three judges rated the children's singing on the SVDM. Inter-rater reliability was 
determined by examining the data of 27 recordings that were scored by all three judges; 
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this yielded an intraclass correlation coefficient of .97. This is similar to reliability 
ratings reported by other researchers who utilized the SVDM (Dansereau, 2005; Guerrini, 
2006; Rutkowski, 1996). Testing for intrarater reliability for the SVDM with a two-way 
random effects model yielded a correlation coefficient of .92. 
Inter-rater reliability of the pitch-matching instrument was tested by examining 
the data of 50 recordings that were scored by another judge and me; this yielded an 
intraclass correlation coefficient of .99. This is similar to pitch-matching reliabilities 
reported in previous pitch-matching studies in which the researchers analyzed children's 
singing of a descending minor third interval (Green, 1990; Price et al., 1994; Yarbrough, 
Benson, & Bowers, 1992). Testing for intrarater reliability for the pitch-matching 
instrument with a two-way random effects model yielded a correlation coefficient of .97. 
Descriptive Data 
HOMES descriptive data. The fathers' HOMES singing interaction (FaHSI) 
scores ranged from 0 to 15. Descriptive statistics for the FaHSI are displayed in Table 1. 
Table 1 
HOMES: FaHSI Means and Standard Deviations by Treatment Groups 
FaHSI 
M Mdn SD 
Baritone 9.44 10.00 3.25 
n=27 
Falsetto 10.14 10.00 3.41 
n = 35 
Total 9.84 10.00 3.58 
N=62 
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The mothers' HOMES singing interaction (MoHSI) scores ranged from 6 to 15. 
Descriptive statistics for the MoHSI are displayed in Table 2. 
Table 2 
HOMES: MoHSI Means and Standard Deviations by Treatment Groups 
MoHSI 
M Mdn SD 
Baritone 13.41 15.00 2.10 
n=27 
Falsetto 13.29 14.00 2.11 
n = 35 
Total 13.34 14.50 2.09 
N=62 
The overall HOMES musical interaction (HOMES) scores ranged from 33 to 67. 
Descriptive statistics for the HOMES are displayed in Table 3. 
Table 3 
HOMES: HOMES Means and Standard Deviations by Treatment Groups 
HOMES 
M Mdn SD 
Baritone 52.22 54.00 7.15 
n=27 
Falsetto 52.80 54.00 8.74 
n = 35 
Total 52.55 54.00 8.03 
N=62 
SVDM descriptive data. The descriptive data from the SVDM pretest indicated 
a possible difference between the two treatment groups (Table 4). The baritone group ' s 
mean score on the SVDM pretest was 3.35 while the falsetto group' s mean score was 
4.28 (Table 4). 
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Table 4 
SVDM· Means and Standard Deviations by Treatment Groups 
Pretest Mid test Posttest 
M SD M SD M SD 
Baritone 3.35 .91 3.85 .92 3.83 1.02 
n=29 
Falsetto 4.28 .81 4.32 .84 4.42 .76 
n = 37 
Total 3.87 .97 4.11 .90 4.16 .92 
N=66 
Pitch matching descriptive data. The descriptive data from the pitch-matching 
pretest also indicated a possible difference between the two treatment groups (Table 5). 
(A score of"O" represented an accurate response on this testing instrument; I gave each 
half step of inaccuracy, both in the pitches and the intervals, a score of" 1. ") The baritone 
group's mean score on the pitch-matching pretest was 7.52, and the falsetto group's mean 
score was 3 .11. 
Table 5 
Pitch-Matching Total: Means and Standard Deviations by Treatment Groups 
Pretest Midtest Posttest 
M SD M SD M SD 
Baritone 7.52 4.86 3.72 3.81 2.90 2.43 
n=29 
Falsetto 3.11 3.13 2.54 2.65 1.84 2.76 
n = 37 
Total 5.05 4.52 3.06 3.24 2.30 2.65 
N=66 
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Initial Analysis 
HOMES. I ran three one-way ANOVAs to determine ifthere were any 
significant difference between the treatment groups FaHSI, MoHSI, or overall HOMES 
scores. The one-way ANOVAs indicated that there were no statistically significant 
differences between the two treatment groups' FaHSI data [F(l) = .58,p = .45] , MoHSI 
data [F(l) = .05, p = .82], or overall HOMES data [F(l) = .08, p = .78]. 
SVDM and pitch-matching. I ran a pair of one-way ANOV As to determine if 
the differences in mean scores on both the SVDM and pitch-matching instruments were 
significant. A one-way ANOVA confirmed that there was a significant difference 
between the groups' SVDM pretest scores [F(l , 65) = 19.59, p > .00] (Table 6), and 
Cohen's d (1.08) indicated a large effect size (Cohen, 1988). A one-way ANOV A 
confirmed that there was a significant difference between the groups' pitch-matching 
pretest scores [F(l , 65) = 19.97, p > .00] (Table 7), and Cohen' s d (1.08) indicated a large 
effect size (Cohen, 1988). 
Table 6 
SVDM Pretest (SVDMJ): One-Way ANOVA 
Sum of Mean 
Squares df Square F Sig. 
Between 14.33 1 14.33 19.59 .00* 
Groups 
Within Groups 46.82 64 .73 
Total 61.16 65 
* p > .00 
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Table 7 
Pitch-Matching Total Pretest (PMTJ): One-Way ANOVA 
Sum of Mean 
Squares df Sguare F Sig. 
Between 316.06 1 316.06 19.97 .00* 
Groups 
Within Groups 1012.81 64 15.83 
Total 1328.86 65 
* p > .00 
Although there was a large discrepancy in scores, I did not reassign groups 
because (a) the groups were from intact classrooms, (b) I did not discover the significant 
differences in the pitch-matching pretest until the fourth week of the study due to the 
time-consuming nature of the pitch-matching analysis, and (c) I did not discover the 
significant differences in the SVDM pretest until the end of the study (the judges were 
given all SVDM data at the same time so they would not know which phase of testing the 
recordings belonged). 
MANCOVA 
Because the treatment groups were not equal at the outset of the study, I 
determined that a MANCOV A, rather than a MANOV A, would be the appropriate 
statistical test to analyze the data from the SVDM and the pitch-matching instruments. 
The MANCOV A served to answer the following research questions: 
1. What effect, if any, does a male music teacher's use/nonuse of falsetto have 
on kindergarten children's singing range development? 
2. What effect, if any, does a male music teacher' s use/nonuse of falsetto have 
on kindergarten children' s pitch-matching abilities? 
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The independent variable was the treatment groups (baritone and falsetto) , and the 
dependent variables were the SVDM and pitch-matching midtests and posttests (SVDM2, 
SVDM3, PMT2, and PMT3). The SVDM and pitch-matching pretests (SVDM1 and 
PMT1) served as covariates. This method of analysis is similar to those performed in 
studies in which researchers utilized MANCOVA with repeated measures to analyze data 
from relatively small sample sizes (44 to 165 participants) (Grutzmacher, 1987; Phillips, 
1985; Runfola et al. , 2012). 
Exploratory data analysis was performed to determine if the data met the 
assumptions underlying MANCOV A. These assumptions include: normal distribution of 
the data, independence of observations, measurement of the covariates without error, 
homogeneity of variance and covariance, a linear relationship between dependent 
variables and co variates, and homogeneity of the regression slopes. 
Descriptive statistics indicated that most of the data sets had a normal distribution 
(Table 8). All of the testing instruments had acceptable skewness values of < ± 2 
(Garson, 2012); and all but the pitch-matching midtest (PMT2) and pitch-matching 
posttest (PMT 3) had acceptable kurtosis of < ± 2 (Garson, 2012). The mean and median 
scores of the individual testing instruments were similar, but the modes were not 
(although the modes did typically fall within the first standard deviation). 
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Table 8 
Descriptive Statistics 
SVDMl SVDM2 SVDM3 PMTl PMT2 PMT3 
N 66 66 66 66 66 66 
Mean 3.87 4.11 4.16 5.05 3.06 2.30 
Median 4.00 4.50 4.50 4.00 2.00 2.00 
Mode 5.00 5.00 4.50 0.00 o.ooa o.ooa 
Std. Deviation .97 .91 .92 4.52 3.24 2.65 
Skewness -.30 -.93 -1.09 .85 1.50 1.75 
Std. Error of Skewness .30 .30 .30 .30 .30 .30 
Kurtosis -1.28 .03 .18 .05 2.93 3.86 
Std. Error of Kurtosis .58 .58 .58 .58 .58 .58 
a. Multiple modes exist. The smallest value is shown 
All SVDM testing was performed on an individual basis; therefore, there was no 
violation of the assumption of independence of observation. No child could have been 
influenced by any other child's performance during any phase of the SVDM testing. The 
pitch-matching instrument was administered in a classroom setting; this put it at risk to 
violate the assumption of independence of observation. A child's response to the pitch-
matching stimulus may have been influenced by the response of a student who sang 
previously. In order to lessen this effect, the design of the pitch-matching instrument 
included group responses in between individual responses. 
I attempted to reduce the possible errors in the measurement of the co variates by 
having (a) three judges score the SVDM and test for inter-rater reliability and (b) a 
second judge scored a sampling of the pitch-matching instrument to test for inter-rater 
reliability. In order to test the homogeneity of variance of the dependent variables, I 
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administered Levene's Test ofEquality of Error Variance. Levene' s Test upheld the null 
hypothesis that the error variance was equal across both treatment groups in the SVDM 
midtest and the pitch-matching posttest; however, Levene's Test rejected the null 
hypothesis in the SVDM posttest and the pitch-matching midtest (Table 9). Although I 
received mixed results from Levene' s Test, MANCOVA is robust and able to be utilized 
even when working with samples with unequal variances as long as the groups are of 
"nearly equal size (N of the largest group is no more than about 1.5 times theN of the 
smallest group" (Leech, Barrett, & Morgan, 2011 , p. 195). 
Table 9 
Levene 's Test of Equality of Error Variances 
F df 
SVDM2 3.83 1 .06 
SVDM3 5.08 1 .03 
PMT2 6.48 1 .01 
PMT3 .26 1 .60 
Box's Test of Equality of Covariance Matrices [Box 's M(10) = 17.24, F= 1.61, 
p = .1 0] confirmed that the covariance matrices of the dependent variables were equal 
across the groups in the study. Analysis of scatterplots confirmed that there were linear 
relationships between the SVDM pretest and the SVDM mid- and posttests. There were 
also linear relationships between the pitch-matching pretest and the pitch-matching mid-
and posttests. Homogeneity ofthe regression slopes was tested by analyzing the 
correlation of the pretests with the mid- and posttests. Analysis indicated that the 
dependent variables were all highly correlated to their respective covariates (p < .00). 
A fmal consideration in running MANCOV A was my relatively small sample size 
(N = 66). A MANCOV A may be run with samples that are as small as 20 participants 
per group before the power will be affected (Dattalo, 2013), and music education 
researchers have used MANCOVA with sample sizes similar to those in my study 
(Grutzmacher, 1987; Phillips, 1985). 
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MANCOVA results. The results ofthe MANCOVA indicated that no significant 
differences existed between the treatment groups on any of the midtests or the posttests 
[Wilks' A= .95, F(4, 59)= .80,p =.53 , multivariate TJ2 = .05] (Table 10). In the 
following sections, I will discuss the implications of the MANCOVA results for the 
SVDM and pitch-matching instruments individually. 
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Table 10 
MANCOVA Results 
Source Dependent Type III 
Variable Sum of Mean 
Squares D( Square F Sig. 
Corrected SVDM2 23.79a 3 7.93 17.1 8 .00 
Model SVDM3 192.14c 3 6.11 10.18 .00 
PMT2 146.91 d 3 64.05 8.11 .00 
PMT3 3 48.97 9.76 .00 
Intercept SVDM2 9.44 1 9.44 20.46 .00 
SVDM3 13.91 1 13 .91 23.16 .00 
PMT2 39.61 1 39.61 5.02 .03 
PMT3 24.09 1 24.09 4.80 .03 
SVDM1 SVDM2 14.05 1 14.045 30.44 .00 
SVDM3 8.91 1 8.908 14.83 .00 
PMT2 23 .79 1 23.792 3.01 .09 
PMT3 17.74 1 17.74 3.54 .07 
PMT1 SVDM2 1.28 1 1.28 2.77 .10 
SVDM3 .78 1 .78 1.30 .26 
PMT2 97.72 1 97.72 12.38 .00 
PMT3 74.73 1 74.73 14.90 .00 
Treatment SVDM2 .58 1 .58 1.25 .27 
Group SVDM3 .01 1 .01 .02 .90 
PMT2 10.35 1 10.35 1.31 .26 
PMT3 7.34 1 7.34 1.46 .23 
Error SVDM2 28.61 62 .46 
SVDM3 37.24 62 .60 
PMT2 489.62 62 7.90 
PMT3 311.04 62 5.02 
Total SVDM2 1169.25 66 
SVDM3 1197.25 66 
PMT2 1300.00 66 
PMT3 808.00 66 
Corrected SVDM2 52.40 65 
Total SVDM3 55.58 65 
PMT2 681.76 65 
PMT3 457.94 65 
94 
MANCOV A Results for the SVDM and Additional SVDM Analysis 
The MANCOVA indicated no significant differences between the treatment 
groups in SVDM scores on either the midtest [F(l, 65) = 1.25,p = .27, or the posttest, 
F(1 , 65) = .02,p = .90]. As described in the plan for analysis, I determined a repeated 
measures ANOVA was necessary to examine if the children's abilities changed over 
time. This is similar to the analysis by Sportsman (2011). A repeated measures ANOVA 
indicated that the children demonstrated significant improvement in singing range 
development over the course of the study (p = .02). There were also significant gains in 
SVDM scores from the pretest to the midtest (p = .02); however, there were no 
significant gains from the midtest to the posttest (p = 1.00). 
MANCOV A Results for the Pitch-matching Instrument and Additional Pitch-
matching Analysis 
The results from the MANCOVA indicated no significant differences between the 
treatment groups in pitch-matching scores on either the mid test [ F(l, 65) = 1.31 , p = .26, 
or the posttest, F(1, 65) = 1.46, p = .23]. As with the SVDM data, I ran a repeated 
measures ANOVAs in order to determine if the children improved in their pitch-matching 
abilities over time. A repeated measures ANOVA indicated that the children 
demonstrated significant gains in pitch-matching abilities over the course of the study 
(p < .00). There were also significant gains in pitch-matching from the pretest to midtest 
(p < .00); however, there were no significant gains from the midtest to the posttest 
(p =.54). 
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HOMES 
As in previous studies (Brand, 1985; Persellin, 2006), I handled the HOMES data 
as parametric data. The HOMES data consisted of the overall HOMES scores, the 
fathers' HOMES singing interaction scores (FaRSI), and the mothers ' HOMES singing 
interaction scores (MoHSI). 11 For this part of the analysis, I discarded the pitch-matching 
and SVDM scores of the four children whose parents did not return the HOMES 
questionnaire. 
Before rurming parametric statistical tests, I examined the overall HOMES scores, 
FaRSI scores, and MoHSI scores to ensure that the data were normally distributed. Both 
the skewness (-.47) and kurtosis (-.35) of the overall HOMES data fell within the 
acceptable threshold of<± 2 (Garson, 2012). Both the skewness (-.63) and kurtosis (.48) 
of the FaRSI data fell within the acceptable threshold of<± 2, and both the skewness 
(-1.25) and kurtosis (1.43) of the MoHSI data fell within the acceptable threshold of <± 2. 
I used SPSS software to compute Pearson product-moment correlation 
coefficients for all phases of testing, FaRSI scores, and MoHSI scores. Because a focus 
of my study is the relationship between the amount of singing that fathers did with and to 
their children in the home and those children' s singing range development and pitch-
matching abilities, I will begin with the FaRSI correlations. As I will demonstrate, 
analysis of the MoHSI and overall HOMES data is necessary to better understand the 
implications of the correlations of the FaRSI data to the children' s SVDM and pitch-
matching data. 
11 As stated in Chapter 3, the FHSI data was recorded in section D4 ofthe HOMES questionnaire, 
and the MHMI data was recorded in section C4 of the HOMES questionnaire. 
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Fathers' use of falsetto. Before discussing the results of the amount of singing 
that the fathers reported to do with and to their children in the home, it is important to 
know whether the fathers tended to sing in their modal or falsetto voices with the 
children. In order to compare the amount of falsetto versus modal singing the fathers' did 
in the home, I added a question to the HOMES in which I asked the fathers to rate the 
amount of singing they did in their natural and falsetto voices on a Likert scale ranging 
from "never" (1) to "always" (5). A paired-samples t-test indicated that the fathers 
reported to sing significantly more often in their modal (M= 4.61) as opposed to their 
falsetto voices (M = 1.32) (p < .00). 
Correlation of fathers' HOMES scores to SVDM and pitch-matching data. 
The correlations between the fathers' responses on the HOMES questionnaire and the 
children's SVDM and pitch-matching data were analyzed to answer the third and fourth 
research questions: 
3. Is there a correlation between the amount of singing that fathers do with and 
to their children in the home and those children's singing range development? 
4. Is there a correlation between the amount of singing that fathers do with and 
to their children in the home and those children' s pitch-matching abilities? 
When correlating the FaHSI scores on the HOMES questionnaire with the SVDM and 
pitch-matching testing instruments, I found significant correlations with the SVDM 
midtest [r(60) = .27, p = .04], and posttest [r(60) = .30,p = .02]. These were of medium 
effect size according to Cohen (1988). 12 I also found significant correlations with 
12 Cohen (1988) suggested that Pearson r results of .10, .30, and .50 represented small, medium, 
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medium effect sizes between the FaHSI scores and the pitch-matching pretest [r(60) =-
.37, p < .00], rnidtest [r(60) = -.32, p = .01 ], and posttest [r(60) = -.3l,p = .01] (Table 
11 ).13 
Table 11 
Correlations of FaHSI with SVDM and Pitch-matching Results 
SVDM1 SVDM2 SVDM3 PMT1 PMT2 PMT3 
FaHSI Pearson r .21 .27* .30* -.37** -.32* -.31 * 
Sig. (2-tailed) .10 .04 .02 .003 .01 .01 
N 62 62 62 62 62 62 
* p < .05. ** p < .01. 
Fathers' correlations by treatment group. When isolating the effects of the 
FaHSI scores by treatment groups, a significant correlation of medium to large effect size 
was found between the FaHSI scores and the baritone group' s pitch-matching midtest 
[r(25) = -.45 ,p = .02] indicating that the children in the baritone group whose fathers 
reported greater amounts of singing with and to their children scored significantly higher 
than those in the baritone group whose fathers reported lesser amounts of singing with 
and to their children; however, the lack of significant correlations with the other tests 
makes this result suspect (Table 12). In the data from the falsetto group, a significant 
correlation of medium to large effect size was found between the FaHSI scores and the 
pitch-matching pretest [r(33) = -.48, p < .00] indicating that the children in the falsetto 
group whose fathers reported greater amounts of singing with and to their children in the 
and large effects respectively. 
13 The negative correlations are a result of the pitch-matching scores reflecting a more accurate 
response when closer to zero. 
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home scored significantly higher on their pitch-matching pretest than those whose fathers 
reported lesser amounts of singing with and to their children in the home (Table 13); 
however, the lack of significant correlations with the other tests makes this result suspect. 
Table 12 
Correlations of FaHSI with SVDM and Pitch-Matching Results (Baritone Group) 
SVDMl SVDM2 SVDM3 PMT1 PMT2 PMT3 
FaHSI Pearson r .13 .26 .31 -.29 -.45* -.27 
Sig. (2-tailed) .53 .19 .11 .14 .02 .18 
N 27 27 27 27 27 27 
*p<.05. 
Table 13 
Correlations of FaHSI with SVDM and Pitch-Matching Results (Falsetto Group) 
SVDMl SVDM2 SVDM3 PMT1 PMT2 PMT3 
Father Pearson r .24 .25 .31 -.48** -.20 -.32 
Sig. (2-tailed) .17 .15 .07 .00 .25 .06 
N 35 35 35 35 35 35 
** p < .00. 
Correlation of mothers' HOMES scores to SVDM and pitch-matching. In 
addition to analyzing correlations with the fathers' HOMES scores, I also examined the 
children's testing data for correlations with the mothers' HOMES scores. I deemed this 
necessary to determine if the correlations found with the fathers' singing interaction 
scores were anomalies. 
As with the fathers' data, I used SPSS software to compute Pearson product-
moment correlations for the MoHSI scores and the children's SVDM and pitch-matching 
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data. Unlike the fathers ' scores, no significant correlations were found between the 
amount of singing mothers did in the home and the singing voice development or pitch-
matching abilities of the kindergarten children who experienced a male vocal model in 
school music class. 
Mothers' correlations by treatment group. When isolating the effects of the 
MoHSI scores by treatment groups, no significant correlations were found between any 
of the tests administered to the baritone group and the amount of singing mothers did in 
the home. In addition, no significant correlations were found with any of the tests 
administered to the falsetto group and the amount of singing mothers did in the home. 
Summary of FaHSI and MoHSI correlations. In summary, the FaHSI scores 
had many significant correlations with the children's SVDM and pitch-matching scores. 
In contrast, the MoHSI scores had no significant correlations with any of the SVDM or 
pitch-matching tests. 
Summary of Results 
Research Question # 1: What effect, if any, does a male music teacher 's use/nonuse of 
falsetto have on kindergarten children 's singing range development? 
The results of a MANCOVA indicated that there were no significant differences 
between the treatment groups ' SVDM scores on the midtest or the posttest. Further 
analysis indicated that the children demonstrated significant improvement in their singing 
range development over the course of the study (p = .02). 
Research Question #2: What effect, if any, does a male music teacher 's use/nonuse of 
falsetto have on kindergarten children 's pitch-matching abilities? 
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The results of a MANCO VA indicated that a male teacher's use/nonuse of falsetto 
did not affect kindergarten children's pitch-matching abilities. Results of further testing 
indicated that the children significantly increased their pitch-matching accuracy over the 
course of the study (p < .00). 
Research Question #3: To what extent does the amount of singing that fathers do with 
and to their children in the home correlate with those children 's singing range 
development? 
Significant correlations were found between the fathers' reported singing 
interactions with their children (as reported on the HOMES questionnaires) and the 
SVDM midtests and posttests. This result indicates a positive relationship of moderate 
strength between the amount of singing that fathers do with and to their children in the 
home and those children's singing ranges. 
Research Question #4: To what extent does the amount of singing that fathers do with 
and to their children in the home correlate with those children's pitch-matching abilities? 
Significant correlations were found between the fathers' reported singing 
interactions with their children (as reported on the HOMES questionnaires) and all pitch-
matching tests. As with the SVDM scores, this result indicates a positive relationship of 
moderate strength between the amount of singing that fathers do with and to their 
children in the home and those children's pitch-matching abilities. 
Ancillary Findings 
Children's ability to access their head registers. I further scrutinized the data 
from the SVDM by examining the distribution among categories. Similar to the analysis 
101 
performed by Runfola et al. (2012), I treated the SVDM as non-parametric data. I 
divided the children's SVDM scores into those who demonstrated the ability to go over 
the register lift (B-flat above middle-C) and those who did not. I deemed this threshold 
important because it indicated the ability to access the head register. For the purpose of 
analysis, those children who scored a 4.5 or 5 on the SVDM were assigned to a category 
of2 (indicating that those children demonstrated the ability to sing in the head register), 
while those who scored 4 or lower were assigned to a category of 1 (indicating that those 
children did not demonstrate the ability to sing in the head register). The descriptive 
statistics indicated that the falsetto group has a consistently larger percentage of children 
who demonstrated the ability to sing in the head register during all phases of the SVDM 
testing (Table 14). 
Table 14 
SVDM· Percentage of Children Who Demonstrated the Ability to Sing in the Head 
Register 
Group 
Baritone 
Falsetto 
SVDM Pretest 
21% 
57% 
SVDM Midtest 
45% 
68% 
SVDM Posttest 
48% 
78% 
In order to test whether these data indicated a significant difference between the 
two treatment groups, I used a chi -square statistic. The chi -square test found significant 
differences in the SVDM pretest r/ = 11.35, df= 1, N= 66,p < .00] (Table 15). 
Significantly more children in the falsetto group demonstrated the ability to sing in the 
head register. The phi statistic, -.415, indicated a medium to large effect size according 
to Cohen (1988). 
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Table 15 
Chi-Square Analysis of Head Register between Treatment Groups in the SVDM Pretest 
Head Register 
Variable N Demonstrated Not Demonstrated x2 p 
Treatment Group 11.35 < .001 
Baritone 29 6 23 
Falsetto 37 23 14 
Totals 66 29 37 
The chi-square test did not find significant differences in the SVDM midtest [/ = 
3.44, df= 1, N= 66,p = .06] (Table 16). Although a significant result was not observed, 
the phi statistic, -.23, indicated a small to medium effect size (Cohen, 1988). 
The chi-square test found significant differences in the SVDM posttest [/ = 6.49, df= 1, 
N = 66, p = .01] (Table 17). Significantly more children in the falsetto group 
demonstrated the ability to sing in the head register. The phi statistic, -.314, indicated a 
medium effect size according to Cohen (1988). 
Table 16 
Chi-Square Analysis of Head Register between Treatment Groups in the SVDM Midtest 
Head Register 
Variable N Demonstrated Not Demonstrated x2 p 
Treatment Group 3.44 .06 
Baritone 29 13 16 
Falsetto 37 25 12 
Totals 66 38 28 
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Table 17 
Chi-Square Analysis of Head Register Between Treatment Groups in the SVDM Posttest 
Head Register 
Variable N Demonstrated Not Demonstrated i p 
Treatment Group 6.49 .011 
Baritone 29 14 15 
Falsetto 37 29 8 
Totals 66 43 23 
Effect of singing range on pitch-matching ability. I ran Pearson product-
moment correlations with the SVDM and pitch-matching data. Table 18 shows the 
correlations of the SVDM and pitch-matching scores for the pretest, midtest, and posttest. 
Of special interest were the correlations between SVDM and pitch-matching data from 
the same phase oftesting; these all represent significant (p < .01) medium to large 
effects. 14 
Table 18 
Correlations ofSVDM and Pitch-Matching Pretests, Midtests, and Posttests 
PMT1 PMT2 PMT3 
SVDM1 -.48*** -.37** -.40*** 
SVDM2 -.43*** -.57*** -.51** * 
SVDM3 -.38** -.45*** -.52*** 
**p <.Ol. ***p < .001. 
14 The negative correlations are the result of the higher SVDM scores reflecting a wider singing 
range and the lower pitch-matching scores reflecting greater pitch-matching accuracy. 
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In order to test the possible effects of singing range development on the pitch-
matching abilities of the children in my study, I determined that it would be necessary to 
compare those children who demonstrated the ability to sing in the range necessary for 
the pitch-matching instrument (as reflected by their SVDM scores) and those who 
successfully matched both pitches in the pitch-matching instrument. I first divided the 
pitch-matching scores into those who successfully matched pitch (PMT = 0) and those 
who did not successfully match pitch (PMT > 0). All successful pitch-matching attempts 
were assigned to a category of"1," and all that were unsuccessful were assigned to a 
category of"O." 
The pitches that the children were asked to echo in the pitch-matching instrument 
were the notes G and E above middle-C. The note E lies in the SVDM classification of 
"Limited Range Singer" (a SVDM score of"3"), while the G lies in the SVDM 
classification of"Initial Range Singer" (a SVDM score of"4"). Considering this, 
children who scored a 3.5 or higher on the SVDM demonstrated the ability to sing in the 
appropriate range to echo the pitch-matching stimulus. For this portion of the analysis, 
all SVDM scores that were 3.5 or higher were assigned to a category of"1," and all 
SVDM scores that were 3 or below were assigned to a category of"O." 
This analysis showed that 72.7% of the children demonstrated the ability to sing 
in the range necessary to complete the pitch-matching instrument in the pretest; this 
percentage fluctuated from 81.8% on the midtest to 77.3% on the posttest. As opposed to 
these results, only 21.2% of the children successfully matched pitch on the pretest; this 
percentage gradually went up on the midtests and posttests to 30.3% and 36.4% 
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respectively. I then conducted paired samples t-tests which indicated that significantly 
more children were able to sing in the range necessary to match the given pitches than the 
number of children who successfully matched the given stimuli on the pretest (p < .00), 
midtest (p < .00) and posttest (p < .00). These results appear to indicate that the children 
developed their singing ranges prior to the ability to match pitch within those ranges. 
Fathers' correlations by sex. I separated the children's data by sex to check for 
any differences between the FaHSI correlations with the boys and the girls SVDM and 
pitch-matching data. Significant correlations were found between the FaHSI scores and 
the boys' pitch-matching pretest [r(35) = .53, p <.00], midtest [r(35) = .34, p = .049], and 
posttest [r(35) = .42, p = .01] (Table 19) indicating that the boys whose fathers reported 
greater amounts of singing with and to their children in the home scored significantly 
higher on their pitch-matching tests than those boys whose fathers reported lesser 
amounts of singing with and to their children in the home. The girls ' scores registered 
one significant correlation between the FaHSI scores and the SVDM midtest [r(27) = .45, 
p = .02] (Table 20) indicating that the girls whose fathers reported greater amounts of 
singing with and to their children in the home scored higher on their SVDM midtests than 
those girls whose fathers reported lesser amounts of singing with and to their children in 
the home; however, the lack of significant correlations with the other tests makes this 
result suspect. 
106 
Table 19 
Correlations of FaHSI with SVDM and Pitch-Matching Results (Boys) 
SVDM1 SVDM2 SVDM3 PMT1 PMT2 PMT3 
FaHSI Pearson r .20 .15 .31 -.53** -.34* -.42* 
Sig. (2-tailed) .47 .39 .07 .00 .049 .01 
N 35 35 35 35 35 35 
* p < .05. ** p < .01. 
Table 20 
Correlations of FaHSI with SVDM and Pitch-Matching Results (Girls) 
SVDM1 SVDM2 SVDM3 PMT1 PMT2 PMT3 
FaHSI Pearson r .28 .45* .31 -.15 -.33 -.11 
Sig. (2-tailed) .16 .02 .12 .42 .09 .60 
N 27 27 27 27 27 27 
* p < .05. 
Correlation of HOMES scores to SVDM and pitch-matching. As with the 
MoHSI data, I determined that it would be important to test if there was a relationship 
between the FaHSI scores and the overall HOMES scores. As opposed to the FaHSI and 
MoHSI data, which reflected the amount of singing that fathers and mothers reported to 
do with and to their children in the home, the overall HOMES data reflected singing and 
other types of music-making and/or music listening that the children experienced in the 
home and community. For ease of discussion, a higher HOMES score will reflect a 
"more active" home music environment than a lower HOMES score. No significant 
correlations were found between any of the testing instruments and the HOMES scores; 
however, there did appear to be a positive trend of correlations approaching significance 
in the SVDM midtest [r(60) = .22, p = .08] and posttest [r(60) = .23 , p = .07]. These 
results indicate that there were no significant relationships between the home music 
environments and the singing voice development or pitch-matching abilities ofthe 
kindergarten children who were taught by a male baritone or falsetto vocal model in 
school music class. 
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Comparing the amount of fathers' and mothers' singing. In order to gain a 
better understanding of the children's home music environments, I determined that it 
would be important to test if there was a difference between the amount of singing that 
fathers ' and mothers' reported to do with and to their children in the homes. On a scale 
ofO to 15, the fathers' mean score was 9.84 (Mdn = 10 with a range ofO to 15) while the 
mothers ' mean score was 13.34 (Mdn = 14.5 with a range of 6 to 15). A paired-samples 
t-test indicated that the mothers ' scores were significantly higher than the fathers' scores 
(p < .00), indicating that the mothers reported to do a significantly greater amount of 
singing in the home with and to their children than the amount of singing in the home that 
the fathers did with and to their children. 
Summary of Ancillary Findings 
Additional analysis of the SVDM and pitch-matching instrument yielded several 
ancillary findings. The results of a chi-square statistical test indicated that the children in 
the falsetto group demonstrated the ability to sing in their head registers significantly 
more often than those in the baritone group on the SVDM pretest (p < .00) and posttest (p 
= .01 ). In addition, analysis indicated that significant correlations existed between the 
children's SVDM and pitch-matching scores during all phases of testing and that the 
development of the children's singing ranges tended to precede their ability to match 
pitch. 
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There appeared to be a positive relationship between the amount of singing that 
fathers did with their sons in the home and the boys' pitch-matching abilities; this 
phenomenon was not indicated when examining the correlations with the girls' pitch-
matching abilities. As in other studies (Custodero, Britto, & Brooks-Gunn, 2003; 
Custodero & Johnson-Green, 2003; Kirkpatrick, 1962; Trehub et al., 1997), I found that 
the mothers sang with and to their children significantly more than the fathers sang with 
and to their children. 
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CHAPTERS 
Discussion 
The purpose of this study was to discover the effects, if any, of baritone and 
falsetto singing models on kindergarten children's singing range development and pitch-
matching abilities. An additional purpose was to determine if there is a relationship 
between the amount of singing that fathers do with and to their children in the home and 
those children's singing range development and pitch-matching abilities. 
The participants were 5- and 6-year-old children enrolled in a public elementary 
school in a suburban town in the northeastern section of the United States. The children, 
who were split between four classrooms, took part in music instruction for 30 minutes 
once per week over a period of20 weeks. I taught two of the classes solely with my 
baritone voice and two of the classes solely with my falsetto voice. I tested the children 
for singing range development at three different stages of the investigation - after the first 
class, after the 1Oth class, and after the 20th class. I also administered a test for pitch-
matching accuracy during these respective classes. I included the HOMES questionnaire 
to determine the amount of singing that the fathers did with and to their children in the 
homes. 
In Chapter 1, I presented a theoretical model in which children' s singing ranges 
and pitch-matching abilities would be affected by the vocal modeling that their male 
music teacher provide in school and would correlate with the amount of singing that the 
fathers do with and to the children in the homes. In addition, I theorized that the 
children's singing range development would precede and have an effect on their pitch-
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matching abilities. In this chapter, I will demonstrate how the results of my study support 
and refute the ideas presented in the theoretical model (Figure 15). 
Figure 15. Theoretical Model 
Research Question 1 
What effect, if any, does a male music teacher's use/nonuse of falsetto have 
on kindergarten children's singing range development? A one-way ANOV A 
indicated that there was a significant difference between the SVDM data of the treatment 
groups in the pretest (p > .00), so a MANCOVA was determined to be the appropriate 
statistical test. The results of the MANCOVA indicated that there were no significant 
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differences between the baritone and falsetto groups on either the SVDM midtest or 
posttest. These results led me to retain the two null hypotheses (Hol and Ho2) associated 
with this research question which stated that there would be no significant differences in 
singing range development between the treatment groups on either the SVDM midtest or 
posttest. Though my results may have been influenced by a small sample size, 
MANCOV A is believed to be robust as long as there are more than 20 samples per group 
(Dattalo, 2013). 
Because there were no significant differences between the treatment groups at the 
completion of the study, these results are in disagreement with my theoretical model, in 
which I theorized that the type of voice (baritone/falsetto) that students experienced in 
school would have an effect on their singing range development. As discussed in 
Chapter 2, researchers have not examined the effects of baritone versus falsetto vocal 
modeling on children's singing range development, so this result is noteworthy. My 
study was limited to the kindergarten year, so my results cannot determine how baritone 
versus falsetto vocal modeling will affect children's singing range development as they 
progress through elementary school. 
The results of a repeated-measures ANOV A indicated that the children 
significantly improved in their singing range development from the pretest to the posttest 
(p = .02). This corresponds to the results of similar studies, which indicated that 
children' s singing range development improves over time and/or with treatment 
(Dansereau, 2005; Rutkowski, 1996). 
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Research Question 2 
What effect, if any, does a male music teacher's use/nonuse offalsetto have 
on kindergarten children's pitch-matching abilities? A one-way ANOVA indicated 
that there was a significant difference between the pitch-matching abilities of the 
treatment groups in the pretest (p > .00), so I determined a MANCOV A to be an 
appropriate statistical test. The results ofthe MANCOVA indicated that there were no 
significant differences between the baritone and falsetto groups on the pitch-matching 
midtest or posttest. I retained the two null hypotheses (Ho3 and Ho4) associated with this 
research question, which stated that there would be no significant differences in pitch-
matching abilities between the treatment groups on either the midtest or posttest. These 
results are contrary to most other studies in which researchers examined the effects of 
falsetto and male modal vocal modeling on children's pitch-matching abilities; most 
studies have indicated that children were significantly more successful in matching pitch 
with a falsetto vocal model over a male modal vocal model (Green, 1990; Lloyd, 1995; 
Montgomery, 1988; Price et al., 1994). 
Because there were no significant differences between the treatment groups at the 
completion of the study, these results are in disagreement with my theoretical model in 
which I theorized that the type of voice (baritone/falsetto) that students experienced in 
school would have an effect on their pitch-matching abilities. As with the SVDM testing, 
this result is limited to the effects of baritone and falsetto vocal modeling during the 
kindergarten year. 
The results of a repeated-measures ANOVA indicated that the children in both 
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treatment groups combined demonstrated significant improvement in pitch-matching 
abilities from the pretest to the posttest (p > .00). This result corroborates with other 
studies, which indicated that children' s pitch-matching abilities improve over a treatment 
period (Apfelstadt, 1983; Goetze, 1985; Liao, 2008; Persellin, 2006). As with the SVDM 
result, my study was limited to the kindergarten year, so this result cannot determine how 
baritone versus falsetto vocal modeling will affect children's pitch-matching abilities as 
they progress through elementary school. 
Research Question 3 
To what extent does the amount of singing that fathers do with and to their 
children in the home correlate with those children's singing range development? 
The results of Pearson product-moment correlations indicated that significant, positive 
correlations of moderate strength existed between the amount of singing the fathers' 
reported to do with and to their children in the home and those children's singing range 
development. 15 Significant correlations of moderate strength were found between the 
fathers ' HOMES scores (FaHSI) and the children' s SVDM midtest (p < .05) and posttest 
(p < .05). I retained the fifth null hypothesis, which stated that there would be no 
significant correlations between the SVDM results of the pretest and the amount of 
singing that fathers do with and to their children, but I rejected the sixth and seventh null 
hypotheses due to the significant correlations found between the FaHSI scores and the 
SVDM midtest and posttest. This concurs with my theoretical model in that the amount 
15 The fathers tended to sing in their modal voices in the home. A paired-samples t-test indicated 
that the fathers sang primarily in their modal voices when singing with and to their children (p < 
.00). 
of singing that fathers do with and to their children in the home would have a positive 
relationship with their children's singing range development. 
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It is curious that a significant correlation did not exist between the FaHSI scores 
and the children's SVDM pretest. Though the children's earlier experiences of having 
being sung to and singing with their fathers did not have a relationship with the SVDM 
pretest results, these earlier experiences may have prepared them for having a male vocal 
model in school; thus, the treatment could have been more effective for those children 
whose fathers sung with and to them in the home. 
I did not discover any significant correlations between the FaRSI and SVDM 
scores when I separated the data by treatment groups. This indicated that there may have 
been another factor that caused the significant results when I had examined the data of all 
the children. I will discuss this with my ancillary findings. 
Research Question 4 
To what extent does the amount of singing that fathers do with and to their 
children in the home correlate with those children's pitch-matching abilities? The 
results of Pearson product-moment correlations indicated that significant, positive 
correlations of moderate strength existed between the amount of singing the fathers' 
reported to do with and to their children in the home and their children's pitch-matching 
abilities. Significant correlations of moderate strength were found between the FaHSI 
scores and the children's pitch-matching pretest (p < .00), midtest (p < .05), and posttest 
(p < .05). The eighth, ninth, and 1Oth null hypotheses were retained due to these 
significant correlations. This concurs with my theoretical model in that the amount of 
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singing that fathers do with and to their children in home had a positive relationship with 
their children' s pitch-matching abilities. 
Additional interesting results of the relationship of the fathers' FaHSI scores with 
their children' s pitch-matching abilities were gleaned when I further analyzed the 
HOMES data by treatment groups. The fathers' HOMES scores had a significant 
correlation with the baritone group's pitch-matching rnidtest. I had expected more 
correlations to exist between the FaHSI scores and the baritone group' s pitch-matching 
scores because the fathers had reported to sing significantly more often in their modal 
voices rather than their falsetto voices (p < .00). I had theorized that children whose 
fathers reported greater amounts of singing with and to their children in the home would 
be more accurate when engaging in pitch-matching activities with a baritone vocal model 
than those children whose fathers reported lesser amounts of singing with and to their 
children in the home. The children in the falsetto group had one positive correlation 
between the FaHSI score and the pitch-matching pretest. This indicated that those 
children in the falsetto group whose fathers reported greater amounts of singing with and 
to their children in the home matched pitch better than those children whose fathers 
reported lesser amounts of singing with and to their children in the home. It is curious 
the significant correlations found on the pitch-matching posttest when examining the data 
from all the children was not repeated when separating the data by treatment groups. As 
with the SVDM testing, this indicated that there may have been another factor that caused 
the significant results when I examined the data of all the children, and I will discuss this 
with my ancillary fmdings. 
116 
Mothers' HOMES scores. The importance of correlation of the fathers' 
HOMES scores to the children's SVDM and pitch-matching scores may not rely solely in 
their statistical significance but also in comparing the correlations yielded when 
examining the mothers' HOMES scores (MoHSI) with the children's SVDM and pitch-
matching scores. No significant correlations were found between the overall HOMES 
scores or the MoHSI scores and any of the children's SVDM or pitch-matching scores. 
In comparing the FaRSI scores with the MoHSI scores, the results of a paired-
samples t-test indicated that the mothers sang with and to their children significantly ' 
more than the fathers sang with and to their children (p < .00). The mothers' greater 
amount of singing with and to their children in the home is in common with other 
research results on home music environments (Custodero, Britto, & Brooks-Gunn, 2003; 
Custodero & Johnson-Green, 2003; Kirkpatrick, 1962). I caution that the results shotJld 
not be taken as an indication that the mothers did not have an influence on their 
children's singing. No significant correlations were discovered because most mothers 
reported a large amount of singing with and to their children in the homes (M = 13.34 out 
of a possible 15), so most of the children had similar experiences of singing with and 
being sung to by their mothers. 
Musical activities in the home have been shown to have a positive effect on 
children's singing and musical abilities (Apfelstadt, 1984; Brand, 1986; Persellin, 2006), 
but this is possibly the first research study in which a differentiation was made between 
the correlation of fathers' and mothers' singing interactions to children's singing abilities. 
l 
The significant correlations between the FaRSI scores and both the children's SVDM and 
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I 
pitch-matching scores indicate that the amount of singing that the fathers did with and to 
their children in the home had a positive relationship with the children's singing rang~ 
development and pitch-matching abilities. 
Ancillary Findings 
I discovered several interesting ancillary findings that pertain to all aspects oflmy 
study- singing range development, pitch-matching, and the amount of singing that 
fathers do with and to their children in the home. These ancillary findings clarify the . 
primary fmdings in the study and also lead to new possibilities for future research. 
Children's ability to access their head registers. One of the key elements in the 
SVDM is "going over the register lift" (B-flat above middle-C) (Rutkowski, 1996, p. 
I 
357). A score of 4.5 or 5 on the SVDM indicated that the subject demonstrated the . 
ability to reach the B-flat above middle-C (or went above it); the labels for these two ; 
scores are "Inconsistent Singers" and "Singers" respectively. In testing the distribution of 
the SVDM scores with a chi-square statistical test, I discovered that significantly mo11e 
children in the falsetto group achieved the ranking of "Singer" or "Inconsistent Singer" 
I 
than those in the baritone group in both the pretest (p < .00) and the posttest (p = .01) ~ At 
the time of the posttest, 78% of children in the falsetto group were able to demonstra~e 
i 
the ability to sing in the head register, while only 48% of the children in the baritone 
I 
group demonstrated such ability. This result indicates that the falsetto voice may be 1!he 
I 
superior choice when trying to teach children to go over the register lift and into their: 
I 
head registers. My study may be the first music education research study to indicate this 
phenomenon. 
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The effect of singing range on pitch-matching. I presented a theoretical model 
in which singing range development would precede and have an effect on pitch-matching 
abilities. In my study, the results indicated strong significant correlations between the 
children's singing range development and pitch-matching abilities (p < .00) in the 
pretests, midtests, and posttests. The correlation of pitch-matching and singing range 
development in my study is similar to correlations found in previous studies (Aaron, : 
1990; McGraw, 1996). Further testing with paired-samples t-tests indicated that the 
children's abilities to sing in the range required for the pitch-matching instrument were 
significantly greater than their abilities to match exact pitches within that range (p < .00). 
i 
This lends credence to the claim that the ability to sing within a particular range may , 
precede the ability to match exact pitches within that range (Flowers & Dunn-Sousa, ! 
1990). These results are in agreement with the theoretical model that I presented in 
Chapter 1 in which children's singing ranges would have an effect on their pitch-
matching abilities. 
FaHSI correlations by sex. The significant correlations of the FaHSI scores ' 
resurfaced when I examined the data for differences based on the sexes of the children. 
The FaRSI scores had significant moderate to strong correlations with the boys' pitc~-
matching scores on the pretest (p < .01), midtest (p < .05), and posttest (p < .05); 
I 
however, no significant correlations were found between the FaRSI scores and any of the 
I 
girls' pitch-matching scores. This positive relationship between the fathers' reported: 
singing interactions and their sons' pitch-matching abilities is a curious phenomenon , 
especially considering that these correlations were not replicated in the mothers' RO¥ES 
I 
i 
I 
I 
I 
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scores or the overall HOMES scores. As discussed in Chapter 2, it is traditionally th~ 
i 
mothers who do the majority of singing in the homes (Custodero, Britto, & Brooks-Qunn, 
I 
i 
2003; Custodero & Johnson-Green, 2003), and girls tend to match pitch more accurately 
I 
I 
than boys (Aaron, 1990; Goetze, 1985; Jordan-DeCarbo, 1982; Mang, 2006; Trollinger, 
I 
2003). This may speak to gender roles in our society and the perception that singing ~sa 
I 
feminine activity, thus being the cause for some boys' reluctance to sing (Hall, 2005)f 
When fathers take active roles in musically nurturing their sons, they may be 
demonstrating to their sons that it is normal for boys to sing and thus break some of the 
inhibitions that the boys may harbor toward singing. 
' I 
Comparing the amount of fathers' and mothers' singing. I found that the i 
mothers reported to sing significantly more to and with their children than the fathers! 
I 
reported to do (p < .00). This phenomenon is in corroboration with other studies that; 
I 
have indicated that mothers tend to be the primary musical caregivers for children in the 
I 
home (Custodero, Britto, & Brooks-Gunn, 2003; Custodero & Johnson-Green, 2003)! 
I 
Revised Theoretical Model 
I 
I 
I 
Based on the results of both the main and ancillary findings, I reexamined an1 
I 
revised my theoretical model. The amount of singing that fathers did with and to thev 
children in the home significantly correlated with both the children' s singing range 
development and pitch-matching abilities; this was in conjunction with my original 
I 
I 
expectations. Contrary to what I theorized, there were no significant differences bet~een 
I 
the falsetto and baritone groups' singing range development or pitch-matching abilitif s at 
I 
the completion of the study. Although the children' s singing range development and ! 
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pitch-matching abilities increased significantly over the course of the study, I cannot i 
I 
determine if the children's improvements in singing abilities were due to the instructi~m 
i 
or another factor because I did not include a control group in my study. I believe tha' 
I 
these mixed results make my original theoretical model inconclusive as to whether i 
baritone versus falsetto vocal modeling in the school affects children's singing abiliti~s. 
Lastly, I made two additions to the theoretical model based on the ancillary findings. ! 
! 
i 
First, the amount of singing that the fathers did in the home appeared to have an effedt on 
I 
I 
the boys' rather than the girls' pitch-matching abilities. Second, those children who ! 
experienced the falsetto vocal model in music class were able to access their head 
registers significantly more than those children who were taught by a baritone vocal 
model in music class. The revised theoretical model appears below (Figure 16). 
Conclusions and Recommendations for Future Research I 
I 
The results of this study indicated that there were no significant differences i~ 
I 
children's singing range development (as measured by the SVDM) when exposed to~ 
baritone versus a falsetto vocal model in music class at school. 1 . 1 . d. I Ana ys1s a so m 1cated 
that kindergarten children are equally successful when engaging in pitch-matching 
I 
! 
activities when exposed to baritone and falsetto vocal models. Lastly, based on the results 
! 
I 
of this study, it appears that positive relationships exist between the amount of singing 
I 
I 
that fathers do with and to their children in the home and those children's singing ranFe 
i 
development and pitch-matching abilities. In addition to providing new insights into I 
factors that are related to and have an effect upon children's singing, the results of m~ 
I 
study both confirm and refute previous research. I 
Figure 16. Revised Theoretical Model 
Falsetto vocal 
modeling may 
have a positive 
effect on 
children's 
ab i I ities to access 
their head 
registers 
/ 
/ 
~ 
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I 
Singing range development. I discovered that kindergarten children's sin,g 
range development is not affected by the vocal model that the children experience in l 
I 
i 
school. There have been limited studies devoted to factors that may affect children's I 
i 
singing ranges (Aaron, 1990; McGraw, 1996), and none have examined the effects ot 
I 
various vocal models. I believe that more investigation into the effects of various vo~al 
! 
and instrumental models on children's singing ranges is necessary. ! I I 
I 
In grading the SVDM and working with the judges, it was noted that some of~e 
I 
! 
children who received a score of "4.5" or "5" ("Inconsistent Singer" or "Singer") did [so 
! 
because they overshot the B-flat several times or sang the A higher than necessary. lihis 
I 
was considered within the spirit of the SVDM in which it is not intended to be a pitcJ-
1 
! 
matching instrument but rather a gauge for the development and general use of chil~en's 
I 
singing voices. Students who tended to be meek and undershot the target pitch did nt t 
achieve a "Singer" rating. If the B-flat is going to be used as the determining note for 
! 
I 
going over the register lift, then opportunity should be afforded in the testing instrum¢nt 
to not just aim for that note but to go over it. This could be accomplished in three I 
I 
different ways. First, the key of the SVDM can be changed from D minor toE mino~. 
This would allow an opportunity for children to sing the C above middle-C. The pro~lem 
I 
I 
with this approach is that the rating scale for the SVDM is based around the ranges t~at 
I 
the children demonstrate in the key ofD minor (with the median score of"3" being ai 
I 
I 
subject who sings in the D-F range). Another solution to this issue would be to chan$e 
the song. In a study by Holmes (2009), the researcher administered the SVDM with {he 
I 
song "Row, Row, Row Your Boat." Though not the optimal choice due to its short 
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length (four phrases rather than eight), when sung in the key ofD major it did allow for 
the standard SVDM scoring rules to remain in place. Holmes chose "Row, Row, Row 
Your Boat" based on the recommendation by Levinowitz et al. (1998) that the SVDM 
would be reliable for elementary grades (K-5) "when children sing a short, familiar, 
major song." Lastly, the original SVDM song could be edited so that some of the 
measures have notes higher than B-flat. 
Pitch-matching abilities. Previous studies have indicated that children are more 
accurate in matching treble vocal models as opposed to male modal vocal models (Green, 
1990; Hendley & Persellin, 1996; Price et al. , 1994; Yarbrough et al. , 1991). In contrast 
to these results, I found that kindergarten children are equally successful when working 
with baritone and falsetto vocal models when engaging in pitch-matching activities that 
are within their traditional vocal range of D to A above middle-C. I do not believe that 
this gives a complete picture of the effects of baritone and falsetto vocal modeling on 
kindergarten children' s pitch-matching abilities. The ancillary findings indicated that 
significantly more children in the falsetto group were able to demonstrate the ability to 
sing over the register lift; therefore, the vocal ranges demanded of the items in a pitch-
matching instrument may have an effect on children' s pitch-matching accuracy. Future 
research on the effects of various vocal models on children' s pitch-matching abilities 
should involve requiring the children to echo patterns in both the chest and head registers. 
Home music environment. Similar to other studies (Custodero, Britto, & 
Brooks-Gunn, 2003 ; Custodero & Johnson-Green, 2003), I found that the mothers 
reported doing significantly more singing in the homes than the fathers (p < .00). Unlike 
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previous research, I redesigned the HOMES questionnaire in order to examine the 
correlations between the amount of paternal singing in the home and kindergarten 
children' s singing range development and pitch-matching abilities. I found that 
significant, positive relationships existed between the amount of singing fathers did with 
their children in the home and their children' s singing range development and pitch-
matching abilities. More research is necessary with a larger sample in order to determine 
if this is a common trend or if the results are unique to my study. 
Research design. If this study is replicated, the pretest and/or the posttest should 
be administered with both the baritone and falsetto voices for all children (similar to the 
method used by Hendley and Persellin [ 1996]) in order to further examine children's 
singing range development and their abilities to match pitch with a baritone versus a 
falsetto vocal model. Even though the results of the MANCOVA did not show 
significant differences between the treatment groups, non-parametric analysis indicated 
that a significantly greater amount of children in the falsetto group achieved the rank of 
"Singer" or "Inconsistent Singer" (4.5 or 5.0) on the SVDM pretest and posttest. 
Administering SVDM and pitch-matching testing by both baritone and falsetto vocal 
models to all children during all phases of testing would allow the researcher to run 
within-group as well as between-group statistical testing for children's singing range 
development and pitch-matching abilities with both baritone and falsetto vocal models. 
The children in this study had music once per week. Even with this infrequent 
exposure to the baritone voice, there was significant improvement in the baritone group 
by the mid test (1 0 classes). This study should be replicated in a school setting in which 
the students attend music class more frequently. Students attending music twice per 
week or more may show a different rate of improvement. 
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It has been noted that some male teachers use a combination of modal and falsetto 
vocal modeling in class (Hendley and Persellin, 1996), but the effects of such vocal 
modeling is yet to be studied. Another variation on my study would be to create a third 
group in which the teacher would use a combination of modal and falsetto vocal 
modeling. The modal voice would be used when demonstrating songs, but the falsetto 
voice would be used in direct pitch-matching activities. The use of two different vocal 
models in class could be shown to enhance, hamper, or have no effect on children' s 
singing abilities. 
One of the aspects of music education research is that the same experiment run by 
two different researchers in two different schools may yield contradictory results. Much 
may rely on the teacher' s rapport with the children, the children themselves, the families, 
administrative support, the general community' s outlook toward music, and a whole host 
of other factors that are completely out of a researcher's hands. This study was 
conducted in a suburban town in the northeastern section of the United States. The 
children were primarily from white, middle-class, two-parent households (only two of the 
66 children were reported to have no paternal involvement). This study should be 
replicated in different socioeconomic areas and with different racial and ethnic groups in 
order to determine if consistent results are achieved (Feay-Shaw, 2000). 
This study involved a relatively small number of children (N = 66). Future 
studies in this area could be conducted with multiple teachers teaching in a variety of 
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schools. Each male teacher would use his modal and falsetto voices as in my study. The 
various teachers would work together in designing lessons so that the children in the 
different schools would be taught identical material over the same time frame. This 
would allow the researcher to test for teacher effect, vocal modeling effect (within and 
between schools), and frequency effect (some schools may have more music classes per 
week than other schools) on the singing voice development and pitch-matching abilities 
of the children in the various research locations. 
Implications for Educators 
Singing is a central activity in the elementary music classroom (Hendel, 1995), 
and music teachers need to be sensitive to the factors that may affect children's singing 
abilities. Based on the results of my study, certain recommendations are in order to aid 
male elementary music teachers in guiding kindergarten-age children in developing their 
0 0 0 
smgmg vmces. 
Because no differences were found between the groups in the SVDM testing, 
using the modal male voice in music class is not deemed to be detrimental to children's 
singing range development; however, I recommend that male teachers listen carefully to 
their students and be open to using their falsettos when necessary. The distribution of 
SVDM scores indicated that, in echoing a stimulus, some children may need to hear a 
vocal model in their singing range in order to get into their head register. Male teachers 
who exclusively sing in their modal voices may be limiting their students' abilities to sing 
in the head registers. 
No significant differences were found between the treatment groups in the pitch-
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matching portion of the testing. This may be a result of the notes being in the middle of 
the children' s ranges and not requiring them to access their head registers. Based on the 
combination of the SVDM and pitch-matching results, I recommend that male elementary 
music teachers remain open to using their falsettos in pitch-matching activities that 
necessitate accessing the children' s head register. 
I found that the children in my study developed the ability to sing in the range 
necessary for the pitch-matching instrument prior to being able to successfully match 
pitch. This indicates that teachers need to guide students in accessing the different 
registers of their singing voices before expecting the children to match pitch. I 
recommend age-appropriate vocalises such as vocal glissandi and imitating familiar 
sounds such as animals, the wind, and sirens. 
As described in Chapter 1, some music educators, including authors of textbooks, 
recommend using the falsetto voice when males are teaching young children to sing. The 
discussion that is missing in most, if not all, of the texts is that many males are reluctant 
or embarrassed to sing in their falsettos, and some cannot access their falsetto registers. 
The issue of training male music educators in the use of falsetto should be addressed. 
Music teacher educators need to be sensitive to both the vocal and psychological needs of 
their male music students. Preservice male music teachers should have the opportunity to 
take courses that include instruction on using the falsetto voice. Gaining proficiency in 
singing falsetto may help male music teachers feel confident and be able to use that 
register when necessary. 
Researchers have typically found that mothers are the primary musical caregivers 
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oftheir children (Custodero, Britto, & Brooks-Gunn, 2003; Custodero & Johnson-Green, 
2003). The strong positive correlations of the fathers' reported singing interactions with 
both the children's singing range development and pitch-matching abilities should be 
noted by music educators. Music teachers should stress to their students' parents the 
importance of singing in the home and the positive relationship that it may have with 
their children's musical abilities. 
Elementary school music class can be crucial for children in their singing 
development. Elementary music teachers need to carefully monitor their students' 
singing and reflect upon their teaching practices to help guide their students to the proper 
use of their singing voices. The children's successes in being able to sing will hopefully 
inspire them throughout their lives and to someday share that joy with their children. 
Appendix A: Pitch-matching Song 
1st Teacher 
2nd Students 
'!II=J 
heard a cuck - oo. 
Cuckoo 
1st Teacher 
2nd Students 
=Ill= J 
Cuck - oo, 
I J J J 
where are you? 
1st Teacher 
2nd Solo 
=Ill= J 
Cuck - oo. 
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Appendix B: Pitch-matching Testing Procedures 
In this activity, the students sit in a circle formation with the teacher in the center. 
The teacher sings the following patterns: 
I hear a cuckoo (s-1-1-s-m) 
Cuckoo, where are you?(s-m-s-s-m) 
Cuckoo (s-m) 
The entire class echoes the first two patterns. The teacher rolls the ball to 
individual students on the final pattern. The student who receives the ball sings "Cuckoo" 
by him/herself. 
If a child is not on pitch, the teacher will ask him/her to try a second time, fust 
demonstrating the pitches that the child sang and then where he would like them to place 
their voice. (For example, "Thank you, Sarah. I heard you sing here in your voice, 'Cuck-
oo' (D-B). Can you sing it here in your voice, 'Cuck-oo' (G-E).") If the child is 
inaccurate on the second attempt, the teacher will move on to the next child. 
Appendix C: Singing Voice Development Measure (SVDM) 
SVDM: Procedures for Test Administrator 
1. Play the first pattern on the tone bells or piano (ex: "see the bird"). 
2. Sing the first pattern for the children with the text or "bum." Do not use any 
accompaniment. 
3. Have the children echo. Again, do not use any accompaniment. 
4. Repeat steps 1-3 with each pattern. 
5. Do not pause in between any of the above steps. 
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6. For half of the group of children, perform steps 1-5 on text first, then on "bum"; for 
the other half, perform steps 1-5 on "bum" first, then on text. (p. 7) 
PATTERNS: 
~~ I J J J lj?1 J I F J J I~J ~ j 
See the bird, in the sky. See it fly, 0 - ver me. 
~~ J J J If J J j§ j I f J J 
Look up now, in the sky. There it goes , fly - ing by. 
Figure from "A Longitudinal Study of Elementary Children 's Acquisition of Their 
Singing Voices, Rutkowski and Miller, UPDATE: Applications of Research in Music 
Education, Fall-Winter 2003, © National Association for Music Education (formerly 
MENC). Used with permission. 
II 
Appendix D: SVDM: Rating Scale (Rutkowski & Miller, 2003, p. 8) 
1 "Pre-singer" does not sing but chants the song text. 
1.5 "Inconsistent Speaking Range Singer" sometimes chants, sometimes sustains 
tones and exhibits some sensitivity to pitch but remains in the speaking voice 
range (usually A2 to C3). 
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2 "Speaking Range Singer" sustains tones and exhibits some sensitivity to pitch but 
remains in the speaking voice range (usually A2 to C3). 
2.5 "Inconsistent Limited Range Singer" wavers between speaking and singing voice 
and uses a limited range when in singing voice (usually up to F3). 
3 "Limited Range Singer" exhibits consistent use of limited singing range (usually 
D3 to F3). 
3.5 "Inconsistent Initial Range Singer" sometimes only exhibits use oflimited singing 
range, but other times exhibits use of initial singing range (usually D3 to A3). 
4 "Initial Range Singer" exhibits consistent use of initial singing range (usually D3 
to A3). 
4.5 "Inconsistent Singer" sometimes only exhibits use of initial singing range, but 
other times exhibits use of extended singing range (sings beyond the register lift: 
B3-flat and above). 
5 "Singer" exhibits use of consistent extended singing range (sings beyond the 
register lift: B3-flat and above). 
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Appendix E: Home Musical Environmental Scale (HOMES) 
A. PLEASE ANSWER THE FOLLOWING QUESTIONS (PLEASE CIRCLE THE 
CORRECT RESPONSE) 
1. Does your child play a musical instrument? 
YES or NO 
2. How many mp3s/CDs /tapes/records have you purchased during the past year? 
0-3 4-7 8-15 16-20 21 or more 
3. How many mp3s/CDs /tapes/records have you purchased for your child during the past 
year? 
0-3 4-7 8-15 16-20 21 or more 
4. Is your child required to ask permission before playing mp3s/CDs /tapes or records? 
YES or NO 
5. Does your child have his/her own mp3/CD /tape or record player? 
YES or NO 
6. Has your child ever attended a live music performance? (For example, a concert or a 
musical play) 
YES or NO 
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B. RATE THE EXTENT TO WHICH YOU HAVE DONE THE FOLLOWING: 
CIRCLE ONE FOR EACH 
1. Provided children's music/videos for your child 
2. Provided toy musical instruments 
3. Provided toys that make sounds or music 
Low ........... . High 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
C. QUESTIONS FOR THE MOTHER (OR FEMALE GUARDIAN) 
1. Do you play or have you ever played a musical instrument? 
YES or NO 
2. Have you sung or played in a musical group such as a school band, church or temple 
choir, community band, or rock/pop/country/jazz/blues band? 
YES or NO 
3. Have you ever attended a live music performance? (For example, a concert or a 
musical play) 
YES or NO 
4. RATE THE EXTENT TO WHICH YOU HAVE DONE THE FOLLOWING: 
CIRCLE ONE FOR EACH 
Low ...... . . .. .. High 
Helped your child learn songs 1 2 3 4 5 
Sung with your child 1 2 3 4 5 
Sung to your child 1 2 3 4 5 
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C. WIDCH OF THE FOLLOWING DESCRIBES YOUR OVERALL ATTITUDE 
TOWARD MUSIC IN YOUR CIDLD'S LIFE? (CIRCLE ONE PHRASE) 
1 
Music is not 
important 
2 
All other school 
subjects are 
more important 
3 
Music is 
important for 
my child 
4 
Music is an 
essential part of 
my child' s life 
D. QUESTIONS FOR THE FATHER (OR MALE GUARDIAN) 
1. Do you play or have you ever played a musical instrument? 
YES or NO 
2. Have you sung or played in a musical group such as a school band, church or temple 
choir, community band, or rock/pop/country/jazz/blues band? 
YES or NO 
3. Have you ever attended a live music performance? (For example, a concert or a 
musical play) 
YES or NO 
4. RATE THE EXTENT TO WIDCH YOU HAVE DONE THE FOLLOWING: 
CIRCLE ONE FOR EACH 
Low ...... . . . ... High 
Helped your child learn songs 1 2 3 4 5 
Sung with your child 1 2 3 4 5 
Sung to )'Our child 1 2 3 4 5 
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5. If you sing with/to your child, do you sing in your natural voice or your falsetto? (The 
falsetto is the higher male register -the same vocal level you would use if you were 
imitating the hooting of an owl.) 
Natural Voice 
Falsetto 
Never ....... Always 
1 2 3 4 5 
1 2 3 4 5 
E. WHICH OF THE FOLLOWING DESCRIBES YOUR OVERALL ATTITUDE 
TOWARD MUSIC IN YOUR CHILD'S LIFE? (CIRCLE ONE PHRASE) 
1 
Music is not 
important 
2 
All other school 
subjects are 
more important 
F. CHILD'S PERSONAL DATA 
3 
Music is 
important for 
my child 
4 
Music is an 
essential part of 
my child's life 
Your answers will be kept in strictest confidence and will not be published in any form. 
1. NAME _____________ AGE: ____ Grade: Kindergarten 
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Appendix F: Cover Letter to Parents 
Dear Parents/Guardians, 
Kindergarten music class is a place for active musical experiences where your child will 
learn to sing, dance, play, and create with others. During this fall and winter, as part of 
my doctoral research at Boston University, I will be conducting a study evaluating the 
children' s singing ability and vocal development based on two different methods of vocal 
modeling. Most evaluating and testing will be performed in the normal classroom 
setting. 
At various times during the year, I will need to video tape and audio tape certain classes 
to accurately evaluate the children' s singing ability. Recordings will NOT be distributed 
and are only used to confum the identities of the children for recording data. All video 
recordings will be erased as soon as the data from the audio recordings is confumed. 
Also, at three points during the year (October, December and March), I would like to 
evaluate the children' s singing voices on an individual basis. I will be using a test called 
the Singing Voice Development Measure. It is designed to approximate your child's 
most comfortable singing range and gauge the general use he/she has of his/her singing 
voice. It should only take about five minutes and will require your child to echo a short 
series of musical patterns. 
Attached to this letter, you will find the official Institutional Review Board (IRB) forms. 
The reason for these forms is that Boston University wants and needs to make sure that 
all doctoral research is physically and educationally sound. 
As stated earlier, the purpose of this study is to determine if a certain technique of vocal 
instruction works better for the development of your child's singing ability. The results 
of this study will allow me to better serve your children in the future .. Please feel free to 
contact me at school if you have any questions or concerns. 
Sincerely, 
Brian G. Michaud 
Music Teacher 
Dighton Elementary School 
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Appendix G: IRB Forms 
Boston University Charles River Campus Institutional Review Board 
25 Buick Street 
Boston, Massachusetts 022 15 
T 617-353-4365 F 617-353-6660 
Application No. ____ _ 
Date Received 
-------
IRB RESEARCH APPLICATION 
Two copies of the completed, typewritten, and signed research application should be submitted to the 
Institutional Review Board, 25 Buick St., Boston, MA, 02215, with two copies of the full grant 
proposal (including appendices but excluding budgets). Any documents pertaining to the review of 
the research by another IRB should also be included. Two copies of an informed consent form, and 
assent form if applicable, must accompany the application. 
Attached are synopses of selected parts of the federal regulations governing the use of human 
subjects in research, which may be useful in preparing applications. Included are important 
definitions, criteria for IRB approval, and general requirements for informed consent. Two 
appendices are also included. Appendix A describes categories of research exempt from further 
review by the Board and appendix B describes categories of research which may be reviewed by the 
IRB by an expedited procedure, prior to a convened meeting. 
Questions concerning this application or the application process should be directed to the 
Coordinator for the Board at (617) 353-4365. 
1. Category of review (enter N/A if no claim is made): 
___ Exempt: Applicants may claim exemption from further review if the research is in 
accordance with Appendix A (see attached); applicants must cite the applicable regulation. 
X Expedited: Applicants requesting expedited review must cite the applicable 
regulation in Appendix B (see attached). 
2. Project Title: HOME AND SCHOOL MALE VOCAL MODELING AND 
THEIR EFFECTS ON KINDERGARTEN CHILDREN'S SINGING 
3. Principal Investigator (include title, department, university address, email and 
telephone number): 
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4. Co-Investigators and Staff (include same information as requested in 3 above): 
Faculty Advisor: Dr. Diana Dansereau 
5. Granting Agency and Date of Submission (include name, address, phone number, 
and fax number of program officer as well as the sponsor grant number and Boston 
University Restricted Fund Account number if available--enter N/A if appropriate): 
N/A 
Note: Please attach PI and Co-l Conflict of Interest Disclosure forms if the study is not 
externally funded. For grant-related studies, please indicate whether an investigator conflict 
of interest has been disclosed to the CRC Office of Sponsored Programs. Yes __ No __ 
6. Expected Duration of Study: 
Six months. September 2009-March 2010 
7. Description ofProject. 
A description of various aspects of your project is necessary for the IRB to comply with the 
mandated criteria for approval of research involving human subjects as set forth in the Federal 
Regulations and Boston University's policies. The criteria are summarized on page three of this 
form. Please use numbered continuation pages and address each item below, identifYing each 
item by the appropriate letter. 
A. Describe the proposed research briefly, with attention to: 
1. Objective (s) and expected outcome(s). 
The proposed research project will examine the effects, if any, of the male falsetto vs. 
baritone vocal model with kindergarten children. In addition, a parent questionnaire will 
be sent home to determine the type and amount of musical activities that occur in the 
children's homes. Special attention will be placed on the analysis ofthose children whose 
father (or other adult male in the home) is reported to sing with them. 
It is expected that the falsetto model will initially result in better pitch-matching, but that, 
over time, the baritone model will be reacted to with greater accuracy until the children' s 
ability with the baritone and falsetto voices equalize by the end of the study. The 
researcher also hopes to determine if there is any effect on a child ' s pitch-matching 
accuracy and vocal development with a male vocal role model when there is also a male 
vocal role model in the home. 
2. Experimental design, number of subjects, and aspects of the research which are 
experimental. 
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This quasi-experimental study will employ a pretest/midtest/posttest control-group 
experimental-group design using intact classes. The students will be separated into two 
groups: two classes (n=40) will be in the control group (in which the music teacher sings 
exclusively in his falsetto voice), and two classes (n=40) will be in the experimental 
group (in which the music teacher uses no falsetto). There are two different kindergarten 
teachers; therefore, to account for the differences in teaching styles, the control group 
will have a class from Teacher A and another from Teacher B, and the same will be true 
of the experimental group. Each kindergarten teacher teaches a morning and an afternoon 
session. To account for effects of the time of day in which instruction is received, the 
morning sessions will have a control and an experimental group as well as the afternoon. 
There will be pre-, mid-, and posttests to determine pitch-matching accuracy and vocal 
development. A questionnaire will be sent home to the parents/guardians to determine the 
level of music in the home. Audio and video recordings will be made of all testing 
procedures to ensure accuracy of testing and data collection. 
All classes will receive the same instruction, song material, and number of contact hours. 
The only difference in the instruction will be that the teacher will use the falsetto voice 
with the control group and his baritone voice with the experimental group. (If snow days 
or holidays cause a class to miss instruction, it will be taken into account, and the 
students will not be given their final assessment until they have received the same amount 
of contact time as all the other classes (20 half-hour classes).) 
3. Materials and procedures, with particular attention to those involving human subjects. 
(Two copies of all questionnaires, survey instruments, psychological or similar tests, and 
interview questions which will be used in the project must accompany the application.) 
The students' vocal development will be assessed by administering the Singing Voice 
Development Measure (SVDM) as developed and revised by Rutkowski (1984; 1996). 
This instrument was chosen for its reliability and history of use (Rutkowski, 1986; 
Rutkowski, 1996; Levinowitz et al., 1998; Rutkowski and Miller, 2003; Dansereau, 
2005). 
The SVDM gives a general category for each singer without quantifYing the deviations 
from each individual pitch. There are nine categories that range from "Pre-Singer" to 
"Singer." A "Pre-singer" is described as one who "does not sing but chants the songs 
text," while a "Singer exhibits the consistent extended singing range" (Rutkowski and 
Miller, 2003). The song for the SVDM is notated below. 
'p I J J J If] J I J J J '~;9 J 
See the bird, in the tne ; see it f¥, 0 Vtr :trll!. 
l 
'F J J J IJ= J J I J71 J IF J J II Looll up now, in the sl!y; then it ~u, fly ~ by. 
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Rutkowski and Miller (2003) give detailed testing procedures. These testing procedures 
are first administered to the group as a whole in order to get the children acquainted with 
the procedure, then students are tested individually. 
SVDM testing procedure as described by Rutkowski and Miller: 
1. Play the first pattern in the tone bells or piano (ex: "see the bird"). 
2. Sing the first pattern for the children with the text or "bum." Do not use any 
accompaniment. 
3. Have the children echo. Again, do not use any accompaniment. 
4. Repeat steps 1-3 with each pattern. 
5. Do not pause in between any of the above steps. 
6. For half of the group of children, perform steps 1-5 on text frrst, then on 
"bum"; for the other half, perform steps 1-5 on "bum" first, then on text. 
The current research will follow the instructions as outlined by Rutkowski and Miller. 
The researcher/teacher will administer the SVDM procedures in the frrst music class of 
the school year. Arrangements will be made with administration and the kindergarten 
teachers for students to be pulled out of class and tested between their first and second 
music classes. The researcher will administer the test in his falsetto voice with the control 
group and his baritone voice with the experimental group. 
All SVDM sessions will be both video taped and audio taped. For the analysis of the 
SVDM, the audio recordings will be given to three judges who were not involved in the 
classroom portion ofthe research. These independent judges will be trained in the scoring 
of the SVDM. Some recordings will be sent to all three judges to check for consistency in 
their evaluation. The recordings will be codified so that individual judges will not know 
which children they are evaluating nor during which phase of the research the recordings 
were made. Judges will grade according to the SVDM rating scale. 
"Pre-singer" does not sing but chants the song text. 
1.5 "Inconsistent Speaking Range Singer" sometimes chants, sometimes sustains 
tones and exhibits some sensitivity to pitch but remains in the speaking voice 
range (usually A2 to C3). 
2 "Speaking Range Singer" sustains tones and exhibits some sensitivity to pitch but 
remains in the speaking voice range (usually A2 to C3). 
2.5 "Inconsistent Limited Range Singer" wavers between speaking and singing voice 
and uses a limited range when in singing voice (usually up to F3). 
3 "Limited Range Singer" exhibits consistent use of limited singing range (usually 
03 to F3). 
3.5 "Inconsistent Initial Range Singer" sometimes only exhibits use of limited 
singing range, but other times exhibits use of initial singing range (usually 03 to 
A3). 
143 
4 "Initial Range Singer" exhibits consistent use of initial singing range (usually D3 
to A3). 
4.5 "Inconsistent Singer" sometimes only exhibits use of initial singing range, but 
other times exhibits use of extended singing range (sings beyond the register lift: 
B3-tlat and above). 
5 "Singer" exhibits use of consistent extended singing range (sings beyond the 
register lift: B3-tlat and above). 
Pitch Matching 
Pitch-matching ability will be assessed through an activity called "Cuckoo." This is an 
adaptation ofthe activity as described by Choksy (1981) and the analysis will be modeled 
after the methods used by Price et al. (1994 ). In this activity, the students sit in a circle 
formation with the teacher in the center. The teacher sings and the students echo the 
following patterns: 
1st Teacher 
2nd Students 
J 
heard a cuck - oo. 
Cuckoo 
1st Teacher 
2nd Students 
=Ill= J J I J J J 
Cuck - oo. where are you'? 
1st Teacher 
2nd Solo 
=Ill: J J 
Cnck - oo. 
=II 
The entire class echoes the first two patterns, while an individual child echoes the fmal 
pattern. The teacher sits in the middle of the group and rolls the ball to individual 
students on the final pattern. The student who receives the ball sings "Cuckoo" by 
him/herself. 
If a child is not on pitch, the teacher will ask him/her to try a second time, first 
demonstrating the pitches that the child sang and then where he would like them to place 
their voice. (For example, "Thank you, Sarah. I heard you sing here in your voice, 'Cuck-
oo' (D-B). Can you sing it here in your voice, 'Cuck-oo ' (G-E).") If the child is 
unsuccessful on the second attempt, the teacher will move on to the next child. 
The MPE recorder will be set to record W A V files being that the quality of W A V files is 
greater than MP3s. The WAV files will be downloaded from the recorder to a computer 
with the software Audacity. The individual segments will be labeled with the child' s 
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name, date and the descriptor "pitch" (Ex. John_ Alves_9-1 0-09 _pitch). Recordings will 
be analyzed for pitch accuracy using a Korg AT-2 electronic chromatic tuner. Audacity 
allows the user to isolate and copy sound events in a W A V file. The most stable part of 
the pitch will be isolated and looped to allow for an accurate measurement with the 
chromatic tuner. 
A permission slip and questionnaire will be sent home to all parents and guardians of the 
kindergarten children involved in the study. The questionnaire was developed by Brand 
(1985) and is titled the Home Music Environmental Scale (HOMES). The questionnaire 
includes basic inquiries as to how music is a part of the students' home life. Parents or 
guardians will be asked both about their own musical practices and preferences and those 
that they share with their children. Of special interest in the analysis will be the 
interactions and active music making between the fathers (and/or other adult male vocal 
role models) and the children. To achieve this end, the original format of the HOMES 
was modified for this study. In the original version, one set of questions was asked to 
both parents in general. The version of HOMES created for this study asks the questions 
to the mother (or female guardian) and father (or male guardian) separately. 
The results of the posttests and parental questionnaire will be compiled and evaluated 
with a MANCOV A using SPSS software. The factors that will go into the computations 
will be the individual pitch-matching scores (TDS and TDI), the Pitch Matching Total 
(PMT=TDS+TDI), and the SVDM scores. 
A correlation table will be created using all data (TDS, TDI, PMT, SVDM, and HOMES) 
in order to attempt to discover any interactions that occur between these various 
instruments. 
B. Describe the criteria for the selection of subjects (age, sex, etc.), the method for 
identifying subjects, and the anticipated number of subjects in each identified subject category. 
Include a description of any involvement of prisoners, of institutionalized persons, of persons 
with acute or severe physical or mental illness, or of pregnant women as subjects. Also describe 
any involvement of subjects who are students, employees, patients, or clients of Boston 
University or other hospital or institution. 
The subjects in this study will be all of the kindergarten children at Dighton Elementary School 
(N=80 approx.) in Dighton, Massachusetts. Permission slips will be sent home to the parents. If a 
parent does not want his/her child to take part in the study, then that child will not take part in any 
of the testing instruments. There are two kindergarten teachers, each with a class in the morning 
and one in the afternoon. A roll of the dice will decide which classes will be the experimental and 
control groups. If Teacher A rolls higher, her experimental group will be in the morning and 
control group in the afternoon; Teacher B will then have the opposite configuration. If Teacher B 
rolls higher, her experimental group will be in the morning and control group in the afternoon; 
Teacher A will then have the opposite configuration. 
C. Describe the information that will be provided to the subjects about the research. Include 
two copies of any ads, posters, or recruitment letters to be used. 
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The study will be described to the participants and parents in terms of the vocal modeling that 
will be used in the different classrooms. The search for the specific involvement of the fathers (or 
other adult male vocal role model) in terms of singing will not be disclosed, so that the parents of 
the participants do not attempt to answer the questions the way they feel that they "should" 
answer them. 
See the attached form that explains the proposed study to the parents. 
D. Describe the circumstances under which informed consent will be obtained from subjects, 
including how, when, and by whom consent will be obtained. 
Prior to the start of the school year, permission for the study will be obtained from the 
superintendent and building principal. A parent consent form will be distributed to all of the 
children in kindergarten. If a student is unwilling to take part in any of the out-of-class testing, 
he/she will be removed from that part of the study -this will involve specific seating in class to 
avoid being on camera during the classroom sessions. 
E. Describe any expected benefit(s) for the subject from participating in the study and 
describe any benefits to others, including society at large. In addition, describe any financial 
compensation to be provided to subjects. 
The results of this study will benefit not only the students taking part in the study, but students in 
all other and subsequent classes that I teach. The results of this study will also influence those 
future readers of the dissertation and any articles that may come thereafter that pertain to the 
study. If a certain vocal modeling procedure is observed to be more beneficial to the kindergarten 
students vocal development and pitch-matching ability, then I will gear my teaching to fit that 
model. Also, knowing the effects, if any, that a singing father may have on the vocal development 
and pitch-matching abilities of kindergarten children will allow for further articles to be published 
in non-scholarly magazines to which the average parent has access. 
There will be no compensation for taking part in this study. 
F. Describe any reasonably foreseeable risks or discomforts to the subjects arising from 
participation in the research and any measures to prevent or minimize such risks. This includes 
physical, psychological, social, legal, and economic risks or discomforts. 
There are no foreseeable risks or discomforts to the subjects of this study. 
G. Describe what steps will be taken to maintain the confidentiality of records identifying 
the subjects, including measures to restrict access to such records and to preserve the anonymity 
of subjects in publication or reports regarding the research. 
As per IRB suggested guidelines, data will be stored in locked files only accessible to the 
researcher and his dissertation advisor and destroyed at the end of the research. All research data 
will be assigned a code. The list that links the name of subjects to their code will be kept 
separately in a locked cabinet. The signed consent forms will be kept separate from the research 
data. 
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All computer files that are distributed to judges will have code numbers for the subjects. No 
names will be mentioned in any reports or publications. In the unlikely event that a name is 
needed, a pseudonym will be invented. 
8. Informed Consent Form(s). 
Two copies of each proposed informed consent form, and assent forms for minors when 
applicable, must be included with each application. The content must be consistent with the basic 
elements of informed consent as defined by Federal and University policy (see attached). Please 
note this represents the minimum information to be given a potential subject. The IRB may waive 
the requirements to obtain informed consent in some circumstances. If a waiver of any 
requirement for informed consent is requested, please consult with the Coordinator of the Board. 
I accept responsibility for assuring that ·this study will be carried out in accordance with all 
applicable federal state and local laws and regulations and in accordance with the policies of 
Boston University, with respect to the protection of human subjects participating in this study. 
Signature of Principal Investigator Date 
This application has been reviewed and approved for submission to the Charles River Campus 
IRB. 
Chairman/Director of Department Date 
Appendix H: District Consent Form 
Boston University College of Fine Arts 
855 Commonwealth Avenue 
Boston, Massachusetts 02215 
T 617-353-3350 F 617-353-5331 
www.bu.edu/cfa 
INFORMED CONSENT FORM (School District) 
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Title of Research Project: Home and School Male Vocal Modeling and Their Effects 
on Kindergarten Children's Singing 
We would like permission to a research study in the Dighton-Rehoboth School District. 
The purpose of the study will be to examine two different vocal modeling techniques and 
their effects on kindergarten students' pitch-patching abilities and vocal development. 
Also included in this study will be a parent questionnaire that will assess the frequency 
and level of musical activities in the children's homes. This study will commence in 
September 2009 and continue through March 2010. The Principal Investigator, Brian 
Michaud, is a Doctoral student at Boston University and the project is being completed 
for his dissertation research. 
Proposed Research 
Two kindergarten classes will be taught using the male baritone singing voice, and two 
classes will be taught using the falsetto voice. Students will be tested in September, 
November, and February. Testing procedures will be audio taped and video taped. The 
children will be tested in class for their ability to match pitch with either a baritone 
(experimental group) or falsetto (control group) vocal model, and their general vocal 
development will be tested on an individual basis outside of class. A questionnaire will 
be sent home to all parents in September to assess the children's musical home lives and 
also to assess the musical interaction that the mothers/fathers/guardians have with their 
children. 
Upon completion of the study, the researcher will run a statistical analysis (MANCOVA) 
on the data in order to check for differences in the two groups at the outset of the study 
and to check for effects of the two vocal modeling techniques. A correlation table will be 
created to search for interactions of the children's vocal abilities with the reported musical 
home life. 
Risks and Discomforts 
There are no known risks associated with participation in the study. The two different 
vocal modeling techniques are ones that are commonly used in elementary schools 
throughout the United States. This study will simply try to assess the difference in effects 
(if any) between the two vocal models. 
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Benefits 
The results of this study will benefit not only the students taking part in the study, but 
students in all other and subsequent classes that the researcher teaches. The results of this 
study will influence those who read the dissertation and any articles that may be 
published thereafter that pertain to the study. If a certain vocal modeling procedure is 
observed to be more beneficial to the kindergarten students' vocal development and 
pitch-matching ability, then the researcher will gear his teaching to fit that model. 
Compensation 
Subjects will not receive any compensation for participation in this study. 
Confidentiality 
The confidentiality of subject information will be adhered to throughout the length of this 
study and after its completion. No information will be released unless required by law or 
regulation. All subject records that contain the names of children involved in the study 
will remain in the possession of the researcher during the study and will be destroyed 
upon the completion of the study. 
Data will be stored in locked files only accessible to the Principal Investigator and his 
dissertation advisor and destroyed at the end of the research. All research data will be 
assigned a code. The list that links the name of subjects to their code will be kept 
separately in a locked cabinet. The signed consent forms will be kept separate from the 
research data. 
The data from the audio recordings will be analyzed upon completing of the study 
(March 2010). The recordings will then be erased. As stated previously, video recordings 
will be used immediately to ascertain the identities in the audio recordings and then 
immediately erased. 
Questions 
If you have any questions regarding the research or your participation in it, either now or 
any time in the future, please feel free to ask them. The researcher, Brian G. Michaud, 
who may be reached at or at will be happy to 
answer any questions you may have. You may obtain further information about your 
rights as a research subject by calling David Berndt, who is the Coordinator of the 
Institutional Review Board for Human Subject Research of the Boston University 
Charles River Campus, at 617-353-4365 or at dbemdt@bu.edu. 
Voluntary Participation 
Participation in this research project is completely voluntary. Refusal to participate or 
discontinuing participation will involve no penalty or loss of benefits to which the subject 
is otherwise entitled. Subjects to discontinue participation may request that all their 
previously collected data be destroyed. Parents or guardians may refuse to answer any 
question on the questionnaire. 
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Contacts 
If you have any questions regarding the research or your district's participation in it, 
either now or any time in the feel free to ask them. The researcher, Brian G. 
Michaud, who may be reached at or at will be 
happy to answer any questions you may have. You may obtain further information about 
the rights of research subjects by calling David Berndt, who is the Coordinator ofthe 
Institutional Review Board for Human Subject Research of the Boston University 
Charles River Campus, at 617-353-4365 or at dbemdt@bu.edu. 
Agreement to Participate 
I have read this consent form. All my questions have been answered. I agree to allow this 
study to take place in the Dighton-Rehoboth School District. I have been given a copy of 
this form. 
Name of School District 
Signature of Superintendent 
Date 
Permission to Audio Tape Date 
Permission to Video Tape Date 
Signature of Researcher Date 
Appendix 1: Informed Consent Form 
Boston University College of Fine Arts 
855 Commonwealth Avenue 
Boston, Massachusetts 02215 
T 617-353-3350 F 617-353-5331 
www.bu.edu/cfa 
INFORMED CONSENT FORM 
Title of Project: Home and School Male Vocal Modeling and Their Effects on 
Kindergarten Children's Singing 
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We would like permission to enroll your child as a participant in a research study. The 
purpose of the study is to examine two different vocal modeling techniques and their 
effects on kindergarten students' pitch-patching abilities and vocal development. Also 
included in this study will be a parent questionnaire that will assess the frequency and 
level of musical activities in the children's homes. This study will commence in 
September 2009 and continue through March 2010. The Principal Investigator, Brian 
Michaud, is a Doctoral student at Boston University and the project is being completed 
for his dissertation research. 
Procedures 
If you grant permission for your child to participate in this study, we would ask for your 
child to receive a short (5-minute) vocal assessment that would be administered on an 
individual basis in September, November and February. The vocal assessment consists of 
your child being asked to sing a series of eight three-note patterns. A video and audio 
recording will be made of these sessions. The video recordings will be erased the same 
day that they are made - the video is used simply to ascertain the identities of the 
children in the audio recordings. As soon as the audio data is loaded onto a computer and 
properly labeled, the videos will be erased. 
Two kindergarten classes will be taught using the male baritone singing voice, and two 
classes will be taught using the falsetto voice. The children will be tested in class for their 
ability to match pitch with either a baritone or falsetto vocal model. These sessions will 
also be audio and video taped with the video being erased as soon as the audio data is 
loaded onto a computer and properly labeled. Students will be tested in class in 
September, November, and February. 
We would also ask that you fill out a questionnaire that will be sent home in September. 
The purpose of the questionnaire is to ascertain the amount and types of musical activities 
that take place in your home. 
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Risks and Discomforts 
There are no known risks associated with participation in the study. The two different 
vocal modeling techniques are ones that are commonly used in elementary schools 
throughout the United States. This study will simply try to assess the difference in effects 
(if any) between the two vocal models. 
Benefits 
The results of this study will benefit not only the students taking part in the study, but 
students in all other and subsequent classes that the researcher teaches. The results of this 
study will influence those who read the dissertation and any articles that may be 
published thereafter that pertain to the study. If a certain vocal modeling procedure is 
observed to be more beneficial to the kindergarten students' vocal development and 
pitch-matching ability, then the researcher will gear his teaching to fit that model. 
Compensation 
You will not receive any compensation for participation in this study. 
Confidentiality 
The confidentiality of subject information will be adhered to throughout the length of this 
study and after its completion. No information will be released unless required by law or 
regulation. All subject records that contain the names of children involved in the study 
will remain in the possession of the researcher during the study and will be destroyed 
upon the completion of the study. 
Data will be stored in locked files only accessible to the Principal Investigator and his 
dissertation advisor and destroyed at the end of the research. All research data will be 
assigned a code. The list that links the name of subjects to their code will be kept 
separately in a locked cabinet. The signed consent forms will be kept separate from the 
research data. 
The data from the audio recordings will be analyzed upon completing of the study 
(March 2010). The recordings will then be erased. As stated previously, video recordings 
will be used immediately to ascertain the identities in the audio recordings and then 
immediately erased. 
Voluntary Participation 
Your child's participation in this research is purely voluntary. Refusing to participate or 
discontinuing participation will involve no penalty or loss of benefits to which your child 
is otherwise entitled. Should you discontinue participation, you can request that all data 
previously collected be destroyed. You may refuse to answer any question in the 
questionnaire. 
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Contacts 
If you have any questions regarding the research or your participation in it, either now or 
any time in the future, please feel free to ask them. The researcher, Brian G. Michaud, 
who may be reached at or at will be happy to 
answer any questions you may have. You may obtain further information about your 
rights as a research subject by calling David Berndt, who is the Coordinator of the 
Institutional Review Board for Human Subject Research of the Boston University 
Charles River Campus, at 617-353-4365 or at dbemdt@bu.edu. 
Agreement to Participate 
I have read this consent form. All my questions have been answered. I agree to allow my 
child to participate in this study. I have been given a copy ofthis form. 
Name of Subject (Child) 
Signature of Parent Date 
Permission to Audio Tape Date 
Permission to Video Tape Date 
Person Obtaining Consent Date 
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